Series 1957, No. 22 Issued February 1967 


SOIL SURVEY 


Treasure County 


Montana 


UNITED STATES DEPARTMENT OF AGRICULTURE 


Soil Conservation Service 


In cooperation with 


MONTANA AGRICULTURAL EXPERIMENT STATION 


HOW TO USE THIS SOIL SURVEY 


sj Reeere SOIL SURVEY of Treasure County 
contains information that can be applied in 
managing farms, ranches, and windbreaks; in 
selecting sites for roads, ponds, buildings, or 
other structures; and in appraising the value 
of tracts of land for agriculture, industry, or 
recreation. 


Locating Soils 


All the soils of Treasure County are shown 
on the detailed map at the back of this report. 
This map consists of many sheets that are made 
from aerial photographs. Each sheet is num- 
bered to correspond with numbers shown on the 
Index to Map Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbol. All 
areas marked with the same symbol are the same 
kind of soil. The soil symbol is inside the area 
if there is enough room; otherwise, it is outside 
and a pointer shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be used 
to find information in the report. This guide 
lists all of the soils of the county in alphabetic 
order by map symbol. It shows the page where 
each kind of soil is described, and also the page 
for the capability unit, windbreak group, and 
range site in which the soil has been placed. 

Individual colored maps showing the relative 
suitability or limitations of soils for many spe- 
cific purposes can be developed by using the 
soil map and information in the text. Interpre- 
tations not included in the text can be developed 
by grouping the soils according to their suit- 
ability or limitations for a particular use. 
Translucent material can be used as an overlay 
over the soil map and colored to show soils that 
have the same limitation or suitability. For ex- 
ample, soils that have a slight limitation for a 


given use can be colored green, those with a 
moderate limitation can be colored yellow, and 
those with a severe limitation can be colored red. 

Farmers and those who work with farmers 
can learn about use and management of the soils 
in the soil descriptions and in the discussions of 
the interpretative groupings. 

Foresters and others can refer to the section 
“Windbreaks and Native Woodlands,” where 
the soils of the county are grouped according 
to their suitability for planting trees in wind- 
breaks. 

Ranchers and others interested in range can 
find, under “Range Management,” groupings 
of the soils according to their suitability for 
range and also the plants that grow on each 


ae site. 

ngineers and builders will find under “En- 
gineering Properties and Uses of the Soils” 
tables that give engineering descriptions of the 
soils in the county and that name soil features 
afiecting engineering practices and structures. 

Scientists and others can read about how the 
soils were formed and how they are classified 
: i ala “Formation and Classification of 

oils. 

Students, teachers, and others will find infor- 
mation about soils and their management in 
various parts of the text. 

Newcomers in Treasure County may be espe- 
cially interested in the section “General Soil 
Mee where broad patterns of soils are de- 
scribed. They may also be interested in the 
section “Additional Facts About the County.” 

& ci as Bo Bg 

Fieldwork for this survey was completed in 
1957. Unless otherwise indicated, all statements 
in this report refer to conditions in the county 
at the time the survey was in progress. This 
survey of Treasure County was made as part 
of the technical assistance furnished by the Boil 
Conservation Service to the Treasure County 
Soil Conservation District. 


Cover picture.—Bainville soils on gentle slopes, McRae soils 


in more nearly level areas, and Shale outcrop in background. 
Thin Breaks range site. 
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REASURE COUNTY is in the east-central part of 

Montana in the semiarid plains. Distance by air 
from Hysham, the county seat, to the principal cities in 
the western part of the State are shown in figure 1. The 
county covers an area of 629,760 acres, or 984 square miles, 
and is the fourth smallest county in the State. It is about 
30 miles wide from east to west at its widest part and 
about 45 miles long from north to south. The county is 
agriculiural, Raismg livestock is the main enterprise, but 
growing irigated crops and nonirrigated cereal grain is 
also important, 


* 
Stare Agrisulrucal Beperiment Station 


Figure 1—Location of Treasure County in Montana. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soils are in Treasure County, where they are located, and 
how they cari be used. 

They went into the county knowing they likely would 
find many soils they had already seen, and perhaps some 
they had not. As they traveled over the county, they 
observed steepness, length, and shape of slopes; size and 
speed of streams; kinds of native plants or crops; kinds 
of rock; and many facts about the soils: They dug many 
holes to expose soil profiles. A profile is the sequence of 
natural layers, or horizons, in a soil; it extends from the 
surface down. into the parent material that has not been 
changed much by leaching or by roots of plants. 

The soil scientists made comparisons among the profiles 


they studied, and they compared these profiles with those 
in counties nearby and in places more distant. They classi- 
fied and named the soils according to nationwide uniform 
procedures. To use this report efficiently, it is necessary to 
know the kinds of groupings most used in a local soil 
classification. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Tach soil series is named for a town or 
other geographic feature near the place where a soil of 
that series was first observed and mapped. Havre and 
Lohmiller, for example, are the names of two soil series. 
All the soils in the United States having the same series 
name are essentially alike in those characteristics that go 
with their behavior in the natural, untouched landscape. 
Soils of one series can differ somewhat in texture of the 
surface soil and in slope, stoniness, or some other charac- 
teristic that affects use of the soils by man. — 

Many soil series contain soils that differ in texture of 
their surface layer. According to such differences in tex- 
ture, separations called soil types are made. Within a se- 
ries, all the soils having a surface layer of the same texture 
belong to one soil type. Havre loam and Havre clay loam 
axe two soil types in the Havre series. The difference in 
texture of their surface layers is apparent from their 
names. 

Some types vary so much in slope, degree of erosion, 
number and size of stones, or some other feature affecting 
their use, that practical suggestions about their manage- 
ment could not be made if they were shown on the soil map 
as one unit. Such soil types are divided into phases. The 
name of a soil phase indicates a feature that affects man- 
agement. For example, Bainville loam, 8 to 15 percent 
slopes, is one of several phases of Bainville loam, a soil 
type that ranges from rolling to steep. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries of 
the individual soils on aerial photographs. These photo- 
graphs show woodlands, buildings, field borders, trees, and 
other details that greatly help in drawing boundaries ac- 
eurately. The soil map in the back of this report was pre- 
pared from the aerial photographs. 

The areas shown on a soil map are called mapping units. 
On most maps detailed enough to be useful in planning 
management of farms and fields, a mapping unit is nearly 
equivalent to a soil type or a phase of a soil type. It is not 
exactly equivalent, because it is not practical to show on 
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such a map all the small, scattered bits of soil of some other 
kind that have been seen within an area that is dominantly 
of a recognized soil type or soil phase. 

In preparing some detailed maps, the soil scientists have 
a problem of delineating areas where different kinds of 
soils are so intricately mixed and so small in size that it is 
not practical to show them separately on the map. There- 
fore, they show this mixture of soils as one mapping unit 
and call it a soil complex. Ordinarily, a soil complex is 
named for the major kinds of soil in it, for example, Bain- 
ville-Midway complex, 8 to 15 percent slopes. Also, on 
most soil maps, areas are shown that are so rocky, so shal- 
low, or so frequently worked by wind and water that they 
scarcely can be called soils. These areas are shown on a 
soil map like other mapping units, but they are given de- 
scriptive names, such as Riverwash or Shale outcrop, and 
are called land types rather than soils. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soils in other places are assembled. Data on yields of 
crops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soils. Yields under defined management are esti- 
mated for all the soils. 

But only part of a soil survey is done when the soils have 
been named, described, and delineated on the map, and the 
laboratory data and yield data have been assembled. The 
mass of detailed information then needs to be organized. in 
a way that makes it readily useful to different groups of 
readers, among them farmers, ranchers, managers of wood- 
land, and engineers. Grouping soils that are similar in 
suitability for each specified use is the method of organiza- 
tion commonly used in the soil survey reports. Based on 
the yield and practice tables and other data, the soil sci- 
entists set up trial groups, and test them by further study 
and by consultation with farmers, agronomists, engineers, 
and others. Then, the scientists adjust the groups accord- 
ing to the results of their studies and consultation. Thus, 
the groups that are finally evolved reflect up-to-date knowl- 
edge of the soils and their behavior under present methods 
of use and management. 


General Soil Map 


In Treasure County there are differences in topography, 
kinds of plants, and other features that are obvious, and 
also differences in the patierns of soils that are less easily 
seen. By drawing lines around these patterns of soils, a 
general soil map of the area can be made. Each pattern is 
salled a soil association. As a rule, each association con- 
tains a few major soils and several minor ones in a pattern 
that is characteristic but not strictly uniform. Because 
of the relief, the depth and nature of bedrock, and other 
features, the soils within any association are hkely to differ 
greatly within short distances. Thus, a general soil map 
does not show the kind of soil at any particular place, but it 
shows patterns made up of soils of different kinds. 

Soil associations are named for the major soil series in 
them, but soils of other series may occur in the association. 
Also, soils of a major series in one association may occur in 
any other association, but in a different pattern. 


The general soil map is useful to those who want a gen- 
eral idea of the soils in a county or other large area, to 
those who want to make broad comparisons of the soils in 
different parts of the county, and to those who want to 
know the possible location of large areas of better soils 
that are suitable for cultivation or other use. The ten 
soil associations, or kinds of soil patterns in Treasure 
County, are shown on the colored map at the back of this 
report. These associations are in four kinds of broad 
landseapes: soils of irrigated bottom lands and terraces; 
soils of high terraces; soils of rolling to rough, broken up- 
lands on soft shale; and soils of rolling to hilly uplands on 
clay shale. 


Soils of Irrigated Bottom Lands and Terraces 


The soils in the two soil associations on irrigated bottom 
lands and terraces formed in material deposited by the Big- 
horn and Yellowstone Rivers and by their tributaries. 
They are the principal irrigated soils in the county. The 
material deposited by the tributaries is in fans and is less 
variable in texture than that deposited by the rivers. 

1. Havre-Lohmiller-Glendive association: Deep, light-colored 
loams, clay loams, and sandy loams on bottom lands and fans 
along the Bighorn and Yellowstone Rivers 
The Havre soils, the most extensive in this association, 

are loams that. are nearly level on bottom lands and gently 

sloping on some of the smaller fans. These soils make up 

50 percent of the association and are in areas 5 to 200 acres 

in size. 

The Lohmiller soils are clay loams that generally oceur 
on the more nearly level slopes in areas 3 to 100 acres in 
size. These soils are also on some gently sloping fans. 
The largest areas of Lohmiller soils are on large fans near 
the town of Bighorn and at the mouth of Buckmgham 
Coulee. These soils make up about 80 percent of the asso- 
ciation. 

The Glendive soils are sandy loams that occur in small, 
mainly brushy tracts along the Bighorn and Yellowstone 
Rivers. The areas generally are less than 20 acres in size. 
In most places slopes are less than 1 percent, but the small 
fans have slopes up to 2 percent. Glendive soils account 
for about 10 percent of the association. 

The remaining 10 percent of the association is in Banks, 
Hysham, Laurel, Sage, Bowdoin, and Marias soils. The 
shallow Banks soils oceur in brushy areas along the rivers. 
The Hysham soils have a small acreage and are strongly 
alkaline. Scattered throughout the association, in seeps 
2to 40 acres in size, are strongly saline Laurel and Sage 
soils. The largest single area of Laurel soils is just east of 
Hysham. In small, local areas are the Bowdoin soils and 
the saline-alkaline Marias soils. 

This association makes up about 8 percent of the county. 
From 60 to 70 percent of the association. is used for diversi- 
fied cropping under irrigation, and additional] areas could 
be irrigated. Still in native pasture are areas of the 
Havre, Lohmiller, Laurel, and Sage soils, as well as the 
brushy areas of the Glendive soils. Some of the most pro- 
ductive irrigated soils in the county are in this association. 
They are used for sugarbeets, corn, small grain, alfalfa, 
and other crops. 


2. Nunn-Fort Collins-Cherry association: Deep, well-drained 
loams, clay loams, and clays on Hysham Bench and adjacent fans 
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The clayey Nunn soils are dominant in this soil associa- 
tion. They occur on the nearly level Hysham Bench and 
gently sloping adjacent fans. ‘These soils make up about 
385 percent of the association and occur in areas 10 to more 
than 300 acres in size. 

The Fort Collins soils are loams. They occur on nearly 
level higher terraces along Sarpy Creek and in one large 
area just south of Hysham. Fort Collins soils make up 
less than 30 percent of this association. 

The clayey Cherry soils occur mainly on nearly level 
or gently sloping fans just. below Hysham Bench, Cherry 
soils make up about 20 percent of the association and are in 
areas of 10 to more than 50 acres. 

The remaining 15 percent of the association consists of 
Marias, Havre, McRae, Beckton, Nunn, and Lohmiller 
soils. The Marias soils have a crusty surface and consist 
of saline-alkali clay. They occur just south and east of 
Hysham in an area of about 300 acres. The loamy Havre 
soils lie on nearly level, narrow bottom lands along Sarpy 
and Box Elder Creeks. The Havre soils occur also with 
the loamy McRae soils on gently sloping fans at the mouth 
of Box Elder Creek and on the fans just east of Myers. 
The clayey Beckton soils are inextensive in this associa- 
tion, and they occur only with the Nunn soils. The Loh- 
miller soils occur with Havre soils along the steep, eroded 
edges of Hysham Bench. 

This association occupies about 1 percent of the county. 
Except for the steep edges of Hysham Bench, and for some 
of the steeper fans just below the main canal, the soils are 
used for irrigated crops. The main crops are sugarbeets, 
corn, small grain, and alfalfa, The steep edges of the 
bench are used for grazing. In this association are some 
of the most productive soils in the county. 


Soils of High Terraces 


The soils of the two soil associations on high terraces 
were formed in material deposited by wind and water. 
The wind-deposited material contains a high proportion of 
silt and very fine sand. This material was blown mainly 
from the outwash or from the weathered mantle of the 
surrounding soft shale. The water-laid material was de- 
posited by a river that, at one time, flowed at the level of 
the high terraces, or this material was deposited as debris 
when the higher, older terraces were eroded. The depth 
to gravel varies. 

3. Gilt Edge-Arvada association: Deep, well-drained soils with a 
elaypan on nearly level high terraces of the 

Yellowstone River 

The Gilt Edge soils of this soil association have a gray- 
ish loam or clay loam surface layer and a columnar clay 
subsoil. In some areas they occur with Arvada soils and 
account for the major part of the acreage. In other 
places they occur alone in tracts 10 to more than 200 acres 
in size. Nearly level or gently sloping Gilt Edge soils 
make tip about 60 percent of this association. 

The Arvada soils are clayey and nearly barren. These 
nearly level to sloping soils are in scattered areas of less 
than one-quarter acre throughout larger areas of the Gilt 
Edge soils, Arvada soils make up about 25 percent of 
the association. They are best suited to grazing, but 
forage production is low. 


The remaining 15 percent of this association is made 
up of Hoven, Shonkin, Lismas, Midway, and Nihill soils. 
The clayey Floven and loamy Shonkin soils are in shallow 
undrained basins and swales of less than 2 acres. Hoven 
soils ave in areas as large as 5 acres and are saline, strongly 
alkaline, and barren. The clayey TLismas and Midway 
soils and the gravelly Nihill soils are on the steep breaks 
ofthe terraces. : 

This association makes up about 3 percent of the county. 
It is used only for grazing. Small areas were cultivated, 
but they have reverted to grass. About 55 percent of 
this association is suitable for nonirrigated farming. 


4, Wanetta-Hesper association: Deep and moderately deep, loamy 
soils on nearly level to sloping high gravel terraces 

of the Yellowstone River 

The dominant soils in this association are the Wanetta. 
These loamy soils are on the gently sloping first terraces 
above the Yellowstone River. They are 22 to 42 inches 
deep over loose sand and gravel. Wanetta soils make up 
about 50 percent of the association and occur in areas 40 
to 200 acres or more in size. Although these soils are 
somewhat droughty, they are well suited to nonirrigated 
farming. 

The deep, loamy Hesper soils are on gently sloping 
higher benches in the southern part of the county. They 
do not occur with the Wanetta soils. These soils amount 
to about 30 percent of this association. They are well 
suited to irrigated farming. Most areas ave grazed, but 
some are used as cropland. 

Many other soils make up the remaining 20 percent of 
this association. In the shallow undrained basins, gray 
Shonkin soils occur with the Wanetta and Hesper soils 
in areas less than 5 acres in size. Nearly level or gently 
sloping Treasure soils are sandy Joams that ocenr on 
slopes of less than § percent in areas as large as 100 acres. 
in places the shallow gravelly Beaverton soils are asso- 
ciated with the Wanetta soils. Deep Joams and clay loams 
lie in the valley of Sarpy Creek—the Fort Collins, McRae, 
and Nunn soils on the fans and terraces, and the Havre 
and Lohmiller soils on the bottom lands. These soils 
provide additional areas for cultivation. Wild hay and 
some alfalfa for hay or seed are grown on the bottom lands 
and are irrigated by floodwater or by waterspreading. 
Also in the association are very shallow gravelly soils 
on the terrace edges and eroded benches. 

This association makes up about 5 percent of the county. 
Most of it is used for grazing. Jéxcept for the very steep, 
broken areas and the areas in very sandy or very gravelly 
soils, most of this association is suitable for nonirrigated 
farming. Some areas are used to produce small grain. 


Soils of Rolling to Rough, Broken Uplands 
on Soft Shale ; 


Four soil associations in the rough, broken uplands are 
made up of soils over the soft shale that occurs throughout 
the county. These soils formed in a weathered mantle and 
vary in depth. Together these four soil associations are 
more extensive than any other group of soil associations in 
the county. 
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5. Flasher-Bainville association: Moderately deep, dark-colored, 
sandy soils and moderately deep to shallow, light-colored, 
loamy soils on strongly rolling to hiily uplands in the 
southern part of the county 
The Flasher souls, which make up about 60 percent of 

this association, are dark colored, moderately deep, and 

sandy. In some places these sloping to steep soils occur in 
areas 5 to 100 acres or more in size and occupy 85 to 90 per- 
cent of the landseape. In contrast, Flasher soils amount 
to less than 20 percent of the area where they occur on the 
erests and ridges with Bainville soils. Slopes range from 

4 to 85 percent. Some areas of the Flasher soils are 

cultivated. 

The Bainville soils are moderately deep to shallow, light 
colored, and loamy. They make up about 30 percent of 
this association. ‘These sloping to steep soils occur in areas 
of 10 to 40 acres or more, and in these areas they make up 
70 to 80 percent of the land. They also occur on ridges and 
crests in areas of Flasher soils, but in these areas they 
amount to only about 15 percent of the land. In small 
local areas, shale crops out and covers as much as 30 per- 
cent of the areas mapped as Bainville soils. The slopes of 
these soils range from. 8 to more than 50 percent. 

Tn the remaining 10 percent of this association are Fort 
Collins, Nunn, McRae, Havre, Lohmiller, and other deep 
soils. ‘The Fort Collins, Nunn, and McRae soils are on 
gently sloping to strongly sloping fans, and the Havre and 
Lohmiller soils are in the narrow valleys of streams. 
These minor soils are the most suitable m the association 
for nonirrigated crops. Some areas are used for small 
grain and alfalfa. 

This association amounts to about 5 percent of the 
county. Nearly all of it is used for grazing. Only about 
10 to 20 percent of this association is suitable for nonirri- 
gated crops. 


6. Bainville-Midway association: Moderately deep to shallow, 
light-colored loams and clay loams on rolling to rough, 

broken uplands 

The Bainville soils of this soil association are loams, 
and the Midway soils are clay loams. Together these 
soils make up about 70 percent of this association. In 
some areas either of these sloping to steep soils may 
amount to as much as 80 percent of the landscape. Slopes 
of these soils range from § to 65 percent or more. These 
soils are used mostly for grazing. 

Many soils make up the remaining 20 to 30 percent of 
this association. Cushman loams and Renohill clay loams 
are gently sloping or strongly slopmg. They are im areas 
that range from a few acres to 100 acres or more. Some 
of these areas are used for nonirrigated small grain. 

The Winnett soils have a claypan and are used mainly 
for grazing, but a few small areas are used for nonirri- 
gated crops. These soils are in areas of less than 1 acre 
to 100 acres or more. They occur as practically pure areas 
of Winnett soils or are closely intermingled with other 
soils. 

On the fans and terraces that have slopes of 1 to 20 per- 
cent are Nunn clay Joams or the deep, well-drained, loamy 
Briggsdale, Fort Collins, or McRae soils. Havre loams 
and Lohmiller clay loams are in the narrow valleys of 
streams. The deep, loamy Hesper soils on level to rolling 
high terraces occur in areas of 5 to 80 acres or more. They 
account for most of the nonirrigated cropland in this as- 
sociation and are used for small grain and alfalfa. 


Hilly gravelly land 1s on the edges of the higher terraces 
and im large single areas south of the Yellowstone River. 

This association occupies about 58 percent of the county. 
In about 90 percent of the association the soils are too steep 
and too shallow for cultivation and are used mainly for 
grazing. Only the smoother uplands, the bottom lands, 
and the terraces are cultivated. Along some streams, al- 
falfa is grown for seed or hay and is irrigated by flood- 
waters. 


7. Bainville-Cushman-Tullock association: Shallow to moderately 
deep loams and sandy loams on undulating te strongly rolling 
uplands north of the Yellowstone River 
The most extensive soils in this association are the Bain- 

ville. These soils are hght colored, shallow to moderately 
deep loams in rolling to rough, broken areas that have 
slopes ranging from 4 to 50 percent or more. Shale com- 
monly crops out in the rough, broken areas along the 
deeper streams and at the upper end of the drainageways. 
Some areas of almost pure Bainville soil are 10 to more 
than 400 acres in size. Bainville soils, however, are also 
closely intermingled with gently sloping to strongly slop- 
ing Cushman soils. Bainville soils make up about 50 per- 
cent of this association. They are used primarily for graz- 
ing, but small areas have been farmed, and a few areas that 
are intermingled with Cushman soils are still farmed with 
those soils. 

The Cushman soils are moderately deep loams. ‘These 
gently sloping or strongly sloping soils occur in areas as 
much as 100 acres or more in size. The Cushman soils 
make up about 15 percent of this association. Most of the 
acreage is used for grazing. Large areas have been 
farmed, and some of these are used for nonirrigated small 
grain. 

The Tullock soils are moderately deep, light colored, and 
sandy. They occur in areas of more than 200 acres. On 
the ridges and knolls they are closely intermingled with 
the Bainville or the Cushman soils. Tullock soils make 
up about 10 percent of the association. They are used 
mainly for grazing, but some areas have been farmed and 
a few still are being farmed. 

The remaining 25 percent of this association consists of 
many other soils and of shale outcrops. The nearly black 
Fattig soils are in the northwestern corner of the county. 
The Travessilla soils are shallow over sandstone and are 
seattered throughout the association in almost pure areas 
and in areas where they are closely intermingled with 
Cushman or Fattig soils. Briggsdale, Fort Collins, Nunn, 
and Treasure soils are on fans that have slopes of less than 
10 percent. On these fans are some of the best soils in the 
county for nonirrigated crops. These soils are farmed or 
have been farmed. Havre and Lohmiller soils are in the 
narrow valleys and, in some places, are used for alfalfa or 
grass hay and are irrigated by flooding or by waterspread- 
ing. 

This association, most of which is grazed, amounts to 
about 10 percent of the county. Nonirrigated small grain 
is grown mainly on the deeper soils of the fans and on the 
Cushman or other of the better soils of the uplands. 


8. Terry-Treasure-Tullock association: Deep and moderately 
deep, sandy soils on undulating or rolling uplands 
Approximately half of this association consists of Terry 
soils. These are moderately deep soils on undulating up- 
lands. 
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The Treasure soils, next to the Terry soils in total acre- 
age, are deep sandy loams that have a sandy clay loam sub- 
soil, They are on nearly level or gently sloping fans. 
Treasure soils make up about 380 percent of this association. 

The light-colored, sandy Tullock soils are mainly on 
ridges and crests, closely intermingled with the Terry soils. 
Tullock soils make up about 10 percent of the association. 

The remaining 10 percent of this association consists of 
Bainville loams, shallow Travessilla soils, and a few out- 
crops of sandstone. 

This association makes up about 1 percent of the county. 
Most. of it is grazed. Some nonizrrigated crops are grown 
in places on the Terry and Treasure soils, which are well 
suited for cultivation. 


Soils of Rolling to Hilly Uplands on Clay Shale 


Two soil associations are in the rolling to hilly uplands 
underlain by beds of gray shale. This shale was deposited 
in an ancient ocean many millions of years ago. These 
beds were exposed when many hundreds of feet of material 
were stripped from their top by some kind of geologic 
activity. ‘The soils formed on the shale beds are clays. 


9. Marias-Pierre-Hoven association: Deep and moderately deep, 
saline-alkali and saline clays on fans, terraces, and 

uplands north of the Yellowstone River 

In this association, the Marias soils, saline-alkali—deep, 
crusty clays—are on undulating uplands and gently slop- 
ing fans. These soils are in areas a few acres to 400 acres 
or more in size; they male up about 50 percent of the asso- 
clation. 

The Pierre soils, saline-alkali—crusty clays that are 
moderately deep over shale—occupy about 25 percent of 
this association. These soils are on the rolling to moder- 
ately steep uplands. They occur mainly with the Marias 
soils, saline-alkali, and the shallow Lismas clay. The 
Pierre soils of this association are used only for grazing. 

The Efoven soils are saline and nearly barren. They 
occur mainly on nearly level or gently sloping fans and 
terraces, and they are in areas ranging from a few acres 
to 400 acres or more. Hoven soils also occur in barren 
spots that are scattered throughout areas of the Marias and 
the Pierre soils, saline-alkali. Hoven soils make up about 
15 percent of this association. They produce only a small 
amount of native forage. 

The remaining 10 percent of this association consists 
mostly of Lismas, Arvada, Havre, Lohmiller, and Bow- 
doin soils, The Lismas soils are in steep, rough areas, and 
the Arvada soils are on fans and terraces. Havre, Bow- 
doin, and Lohmiller soils occur in the narrow valleys of 
small streams. Shale crops out in places, especially in 
areas of Lismas soils. 

This association amounts to about 15 percent of the coun- 
ty and is used for grazing. Grazing is the best use, though 
yields of native forage are low. 


10. Pierre-Lismas association: Moderately deep and shallow, 

granular clays on shale uplands south of the 

Yellowstone River 

The dominant soils in this association are the Pierre. 
These soils are granular clays that are moderately deep 
over shale. They are rolling to sloping and occur in areas 
10 to 800 acres or more in size. Pierre soils make up about 


60 percent of this association. They produce a large 
amount of forage, but they are not well suited for culti- 
vation. In this association Pierre soils are used only for 
grazing. 

The Lismas soils are clays that are shallow over shale. 
They are in the steeper, more hilly areas or in the rough, 
broken areas. Tracts are as large as 400 acres or more. 
Lismas soils are also on ridges and crests, where they are 
closely intermingled with the Pierre soils. Lismas soils 
make up about 25 percent of this association. These soils 
ave used only for grazing, which is their best. use. 

The remaining 15 percent of this association consists 
mostly of Bainville, Midway, Fort Collins, Nunn, Havre, 
and Lohmiller soils. Remnants of soils on high gravel 
terraces or of Bainville and Midway soils are scattered in 
ares as much as 10 acres in size. Deep Fort Collins loams, 
deep Nunn clays, or similar soils occur on terraces and fans 
along Sarpy Creek and some of its larger tributaries. 
Some of these areas are 100 acres or more in size. Havre 
and Lohmiller soils are on the flood plains and fans of 
Sarpy Creek and other streams. 

This association makes up about 4 percent of the county. 
Tt is used mostly for grazing, but some areas on fans and 
terraces are used for nonirrigated crops. Also cultivated 
are the soils on the flood plains of Sarpy Creek, where 
alfalfa grown. for hay or seed is irrigated by flooding. 


Descriptions of the Soils 


This section describes the soil series (groups of soils) 
and single soils (mapping units) of Treasure County. 
The acreage and proportionate extent of each mappmg 
unit are given in table 1. 

The procedure in this section is first to describe the soil 
series and then the mapping units in the series. Thus to 
get full information on any one mapping unit, it is neces- 
sary to read the description of that unit and also the de- 
scription of the soil series to which it belongs. As men- 
tioned in the section “How This Survey Was Made,” not 
all mapping units are members of a soil series. Badlands 
and Shale outcrop are miscellaneous land types and do not 
belong to a soil series but, nevertheless, are listed in alpha- 
betic order along with the series. 

Following the name of each mapping unit, there is a 
symbolin parentheses. This symbol identifies the mapping 
unit on the detailed soil map. Listed at the end of each 
description of a mapping unit are the capability unit and 
the range site in which the mapping unit has been. placed. 
The pages on. which each capability unit and each range 
site ave described can be found by referring to the “Guide 
to Mapping Units” at the back of this report. 

Soil scientists, engineers, students, and others who want 
detailed descriptions of the soil series should turn to the 
section “Formation and Classification of Soils.’ Many 
terms used in the soil descriptions and other sections are 
defined in the Glossary. 


Arvada Series 
The Arvada series consists of deep, well-drained, alkali 
soils that developed in loam and clay loam alluvium. 


These soils normally have a surface layer of light-gray 
loam that is 6 inches thick and is underlain by an upper 
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Tani 1.—A pprowimate acreage and proportionate extent of soils 


Ma Soil Area | Extent Map Soil Area | Extent 
symbol symbol 
Acres Percent Acres Percent 
Ar Arvada loam, 0 to 3 pereent slopes___ 140 Q Ga Gilt Edge clay loam_...2----22___- 2, 743 0. 4 
Av Arvada complex_____..-_--------- 1, 901 03 || Gb Galt Edge-Arvada complex____ 6, 299 106 
Ax res ee amas complex___--..--~-- 6, 845 10} Ge ee Clave soon Gt S522 eee 98 ) 
Ba adlands..-222-22.. 2500s ees ee 540 Q) Ge slendive clay loam.._________- = 106 @) 
Bb Bainville loam, 8 to 15 pereent slopes_| 10, 887 17 || Gh Glendive fine sandy loam_-_..__- ---| 1,196 2 
Be Bainville loam, 15 to 85 percent Gm Glendive fine sandy loam, fans_____- 648 1 
a ” SOD a ane ede 18, 538 29) Gn Glendive he sandy loam, shallow. -- 113 @) 
ainville-Tullock complex.__---.. - 514 6 || Go Glendive loam_...222--- 2-28 Serer 753 Jak 
Bm eee olin complex, 8 to 15 , Gs Glendive loamy fine sand_.___- ‘2 246 (4) 
percent slopes__.---_----...---- 2, 302 -4 || Gv Glendive and Banks gsoils______ gpd; TS 5 
Bn Bainville-Midway complex, 15 to 35 , Ha Ilavre clay._....-.--_______.-- fe 477 () 
percent slopes_.....-........--. 16, 619 26) 4H Havre clay, salme_______--_------- 615 () 
Bo Bainville-Shale outcrop complex £5, 425 24 |! He Havre clay loam fee ks ee eee! 1, 765 3 
Bs Banks soils.....------------------ 2, 089 -3 || Hd Havre clay loam, high_____-------- 398 ft) 
Bt Beaverton gravelly loam___._____ 2 704 -1 || H Havre clay loam, saline_______- a 896 ii 
Pe peu oy eg LS sv atoseaeseebees t= a iC) He Havre loam__...------.-2 2-22-22. 13, 531 21 
Ww owdon clay ious. ee eee 7 wl H Havre loam, high________--_-- ee 846 1 
Bx Briggsdale loam, 2 to 4 percent Havre loam, moderately deep_______ 86 @) 
slopes... -ceeseenct eee 2, 131 .3 || Hm Havre loam, saline... --- + | 8, 626 .6 
By Briggsdale loam, 4 to 8 percent n Havre and Glendive soils..____._-- | 1, 071 3 
CWDCS ws ceeeewsue ke nieewoacas 38 Q) te) Havre and Lohmiller soils_ : 4, 744 .8 
oe oe ay, 0 . : aie eee Pa " H lavre ee sous, 8 to 15 ) 
herry clay, 1 to 3 percent slopes___ i : ercent slopes_____-.-.--.------ 545 (} 
Ce Cherry clay, 3 to 8 percent slopes___ 159 QO Hr Nawne and Lalumller soils, 15 to 35 
Cd Cherry clay, moderately deep, 0 to 1 percent slopes____.------.._-__- 3, 085 5 
percent slopes_..---. 22-2 ue 345 Q) 8 Aavre and Lohmuiller soils, saline___-| 6, 147 10 
Ct Cherry clay, moderately deep, 1 to 3 F Havre-Hysham loams__--______..- 319 () 
pereent slopes______..-_- 247 (4) Hu Tesper loam, 1 to 4 percent slopes_.| 1, 837 iS 
Cg Cherry aes) moderately deep, 3 to 8 oe 0) Hy esper loam, 4 to 8 percent slopes___| 4, 590 7 
percent slopes._..-..2---.--_--- w Hilly gravelly land__-------2-2-__- 6, 465 10 
Ch Cherry clay loam, 0 to 1 percent Hx Hoven clay_.....------------ 2,471 4 
BIOPCS Ha one oe Meee at sea 634 .1 |) Hy Hoven and McKenzie sous 20, 405 3 2 
Ck eee clay loam, 1 to 3 percent aug @) Hz Hysham-Havre loams___..__.- 245 () 
slopes — ee eee oek ee akce y La Laurel clay loam.____--.---------- 1, 020 2 
Cm Cherry a loam, shallow, 0 to 1 in 0) Lb Laurel loam__.-.---2 22-2 597 Q ‘ 
percent slopes. ..--.------- 2-2 - ¢ Le Lismas clay. -.------------------- 5, 857 
Cn Cherry-Laurel clay loams_._.______ 307 (0) Ld Lismas-Pierre clays, salme-alkali____| 11, 736 1.9 
Cp Cushman loam, 2 to 4 percent slopes_| 1, 977 238] LF Lismas-Midway complex____.______ 11, 242 19 
Cr Cushman loam, 4 to8 percent slopes.| 9, 495 15 | Le Lismas-Shale outcrop complex______ 5, 674 9 
Cs Cushman loam, 8 to 15 pereent Lh Lohmuller clay..-___-----------_-- 995 2 
slopes. .____. Seer ee eee 82 (5 Lm Lohmuller clay, high.__..--.2-22 2 154 () 
Ct Cushman-Bainville loams, 4 to 8 per- Ln Lohmuller clay, wet__-_.--_-_..22- 148 QC) 
cent slopes. .._-__--______.-___- 3, 945 6 |) Le Lohmuller clay loam ___.___ a 222 GQ 
Cu eres loams, 8 to 15 Se ‘ Lr Lohmuller clay loam, 1 to 3 percent 
percent slopes___.---_-----_22_- , OF Fa! SlOP@s eis aes ene ao oee eS 122 () 
Cy ee ey ae sandy loams, 2 ik . Ls Lohmiller clay loam, fans, 0 to 1 per- g 
io 8 percent slopes.._--_.--2 , 442 $ cent slopes_-_.----------------_- 950 
Cw Cushman-Tullock complex, 8 to 15 Lt Lohmuiller clay loam, high__________ 286 C) 
percent slopes_....------ a 4, 269 7 |) tu Lohmuiller-Hysham clays. _..__-_____ 1, 205 12 
Cx Cushman-Travessilla loams, 2 to 8 Ly Lohmuiller-Hysham clay loams_-___-- 902 1 
percent slopes... .___- ae 4, 856 8 a Marias clay, saline-alkalt, 0 to 1 per- 
Cy Cushman- Winnett complex.___ __ 1, 621 3 cent slopes-_--..-_.----_------- 1,119 2 
a ayge fne ee ee ae @) ‘ a) Marias any, saline-alkah, 1 to 10 ‘ ‘ 
gar loam, oO 8 percent slopes_ --_ ¢ pUreent Slopes sce ele cae 5, 695 if 
Eg Edgar loam, 8 to 15 percent slopes._| 2, 110 3 c Maras clay, fans, saline-alkab__.___| 12, 458 20 
Fa Fattig loam. noes nsssceekee ee 372 QQ) d Marias-Hoven clays, saline___.____- 12, 427 20 
Fe Fattig-Travessilla complex_____--- 1, 585 .2 e Marias-Pierre clays, saline-alkal. __- 173 (4) 
F Flasher fine sandy loam, 4 to 20 per- f Marias and Promise elays__.._____- 750 Jd 
ch ao eee Se Sg ee 4, 922 -8 k McRae loam_ -- eee ee 3, 856 6 
ee ea sk a y loam, 20 to 85 9. 800 4 i McRae-Bainville loams, 8 to 20 per- 
- Pore’ DD UR Se Seine Steno ss sre ely ; cent slopes. -_--2 22-22 19, 828 31 
m Flasher loamy fine sand_____--___- 2, 839 | 4 MeRae-Bumville lo: 20 35 
Fn Fort Collins loam, 0 to 1 percent m CAS a oe GORINS, to 2 103 7 
slopes... 705 1 percent slopes__-_._..--..------ , 13 
5 Fort Collins loam, 1 to 4 percent | n rr aa Havre loams, 0 to 1 per- — ; 
slopes...-._.._----.__---.____- 2,178 | 3 cent slopes. ...-.----.-------. . : 
Fr Fort Collins loam, 4 to 8 pereent ° bores ae Havre loams, 1 to 4 per- au . 
BIOVOE So ace wie w nen ete cs ane 8, 958 14 cent siopes._.__---------------- , (Ud . 
Fs a Collins hee sandy substra- p McRae and Havre loams, 4 to 8 per- a8 Z 
um, 0 to 1 percent slopes_____ 56 CC) OPN SlOPGS non ean ene nen eens , 42 
Ft Fort Collins loam, sandy substra- i Mr , Midway clay loam, 8 to 15 percent 
tum, | to 3 percent slopes________ 309, = SIOPGS 22 hiatal -----| 4, 647 ok 
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Tasrn 1.—Approwimate acreage and proportionate extent of soils—Continued 


Map Soil Area | Extent Map Soil Area | Extent 
symbol symbol 
Acres Percent Acres Percent 
Ms Midway clay loam, 15 to 35 percent | Sk Shonkin loam__...-.-.-- Se eetemeeee 1, 616 0.3 
slopeS-.2-2.L4.--.--sec-schesnc 40, 639 6.5 |, Tf Terry-Tullock fine sandy loams.__~- 3, 107 5 
Mt Midway-Bainville complex. .---.--- 78, 648 12.6 || Tm Terry-Treasure fine sandy loams_._.| 2, 528 4 
Mu Midway-Nihill gravelly loams______ 23, 823 3.8 4) Ta Terry-Winnett complex._..---..--- . 1,162 .2 
My Midway-Shale outerop complex-.__- 29, 001 4.6 || Tp Travessilla-Tullock fine sandy loams_| 9, 945 16 
Na Nihill gravelly loam__._.2---2----- | 5, 820 .9 | Tr Travessilla-Rock outcrop complex__ | 3, 173 5 
Nc Nunn clay, 0 to 1 percent slopes... __ 470 (4) Ts Treasure fine sandy loam, 2 to 4 
Nd Nunn clay, 1 to 3 percent slopes.___ 236 (1) + _ percent slopes_-_--..----_------ 60 () 
Nm Nunn clay, 3 to 8 pereent slopes___- 88 () Tu Treasure fine sandy loam, 4 to 8 
Nn Nunn clay loam, 0 to 1 percent percent slopes. ...-..--.------.- 3, 952 .6 
slopes----..-------.----.------ 1, 545 2 || Ty Tullock fine sandy loam, 4 to 20 
No Nunn clay loam, 1 to 3 percent percent slopes__---_..---------- 5, 664 <9 
SlOPCSs.2 en eeeniee eee 2, 416 411 Wb Wanetta loam, 1 to 4 percent slopes _ _ 269 Q) 
Nu Nunn clay loam, 3 to 8 percent We Wanetta loam, 4 to 8 percent slopes _ _ 29 () 
BLOW CS Sala icicle aya earn ics ene 5, O91 8 || Wd Wanetta loam, deep, 0 to 2 percent 
Nx Nunn-Beckton complex, 0 to 1 per- SlOpCS= =~. seieseweseaweee eens 1, 672 as 
cent slopes______-_--_-.-.--.--- 5 () Wm Wanetta loam, deep, 2 to 4 percent 
Pa Pierre clay. 0scscceeseccwn Q) SlO PCs sie. 2 Oo cee dieceeecee 5, 966 9 
Pc Pierre-Lismas clays 2.0 || Wn Wanetta loam, deep, 4 to 8 percent 
Pk Picrre-Lismas clays, saline-alkali.___| 24, 284 4. 0 SlOPGS. =A oes oct cece ee 135 () 
Rn Renohill clay loam.-.-.--.2------- 1, 378 2 |) Wr Wibaux-Rock outcrop complex. -_--- 108 (‘) 
Rw Riverwash....-.-----_---__---_-_ j, 321 2 |) Wt Winnett complex_.---.----------- 5, 635 9 
Sa Sage ¢lay .- 220s o ie ewscceouscee} 297 Q Wx Winnett-Fattig complex_____-____. 1, 015 2 
Sc Sage silty clay.....--.-....-------- 257 Q) a 
Sh Shale outerop......----.---------- 5, 389 .9 Totilscntsssseketetescweewace 1629, 760 100. 0 
i 


' Less than 0.1 percent. 


subsoil of stvongly alkaline clay. The lower subsoil is 
strongly saline and strongly alkaline clay loam. Below 
a depth of 10 to 14 inches, the subsoil is limy and is spotted 
and seamed with salts and gypsum. 

The surface layer ranges from 14 inch to 7 inches in 
thickness. The upper subsoil is neutral to very strongly 
alkaline and ranges from heavy clay loam to clay. The 
lower subsoil is nonsaline to very strongly saline and 
alkaline and ranges from loam to clay. These soils take 
in water slowly but have high water-holding capacity. 
They have very low natural fertility and contain less than 
the average amount-of organic matter. 

The Arvada soils occur with the Beckton, Gilt Edge, 
and Laurel soils. They are more strongly alkaline and 
more saline than the Beckton and Gilt Edge soils and 
are not so wet and saline as the Laurel soils. 

Arvada loam, 0 to 3 percent slopes (Ar)—This soil is 
on nearly level to gently sloping fans and terraces. About 
10 percent of the acreage mapped as this soil is Laurel 
clay loam in nearly barren “puff spots” or slight depres- 
sions of varying size. Arvada loam has the profile des- 
cribed for the series. In areas with a surface layer less 
than 4 inches thick, the plants are similar to those on the 
Clayey range site. 

‘This soil is used mostly for grazing and, unless irrigated, 
is best suited to that use. It produces a large amount of 
native forage under good management. Waterspreading 
increases yields considerably where it is suitable. A few 


small areas are irrigated. If this soil is irrigated for many 


years, 1b continues to produce low yields of all crops, but 
it does show some improvement if management is good. 
Under irrigation, it is most suitable for salt-tolerant and 
alkali-tolerant hay or pasture. (Capability unit IVs-1, 
irrigated; VIe-8, nonivrigated ; Silty range site) 


796-97 3—67. 2 


Arvada complex (Av) (1 to 6 percent slopes).—This 
mapping unit is on gently sloping and sloping fans. In 
about 70 to 80 percent of the area mapped, the surface 
layer is light brownish-gray loam 4: to 6 inches thick. 
This layer grades to grayish, platy or blocky heavy loam 
or light clay loam that is also 4 to 6 inches thick and is 
underlain by brown, blocky, noncalcareous heavy clay 
loam or light clay. From a depth of 14 inches to as much 
as 40 inches, the subsoil is lighter colored, calcareous loam 
spotted with white lime, and this grades with depth to 
calcareous loam that is streaked and spotted with gypsum. 
This part of Arvada soils lacks the strong salinity and 
alkalinity of the soil described for the series. Soils that 
are similar to the soil described for the Arvada series make 
up 15 to 25 percent of the complex. Laurel clay loam is 
in. the slightly depressional spots and makes up less than 
5 percent of this mapping unit. The Laurel soils in this 
complex are like those soils in the Arvada-Laurel complex. 

The soils in this complex have been cultivated, but most 
of the acreage is now used for grazing. ‘These soils are 
suitable for nonirrigated crops and for hay or pastare 
that is grown with an occasional grain crop. Because 
spots are saline and alkali, crops grow unevenly. These 
soils produce average or below average yields of all non- 
irrigated crops. (Capability unit VIe-3, nonirrigated; 
Silty range site) 

Arvada-Laurel complex (Ax) (1 to 8 percent, slopes) — 
This mapping unit is on nearly level terraces and sloping 
fans, It is made up of 75 to 80 percent Arvada loam and 
clay loam and 20 to 25 percent, Laurel clay loam. Laurel 
clay loam is barren or nearly barren and is scattered 
throughout the unit in spots of varying size and shape. 
Arvada loam and clay loam are in the vegetated areas. 
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In this mapping unit the Arvada soils have a surface 
layer 2 to 5 inches thick. The Laurel clay loam in this 
mapping unit lacks the salt crust and the wetness described 
for the Laurel series. The Laurel soil has a gray, glazed 
surface layer, 14 to 1 inch thick, that is underlam by an 
upper subsoil of strongly alkaline, yellowish-brown, blocky 
clay 2 to 5 inches thick. Below a depth of 4 to 8 inches, the 
subsoil is strongly saline and contains many seams and 
specks of salts and gypsum. 

The soils in this complex are used only for grazing, 
which is their best use. Yields of native forage are low, 
but in suitable places, they can be increased considerably 
by waterspreading. (Capability unit VIs-2, irrigated: 
VIs-4, nonirrigated; Panspots range site) 


Badlands 


Badlands (Ba) consists of shale uplands that have 
been deeply dissected and severely eroded by streams. 
Slopes range from 10 to 60 percent or more. The relief is 
very steep, rough, and broken, but there are rounded ridges, 
some cone-shaped buttes, and level to slopmg fans. In 
some of the valleys, streams have cut deeply. Shale out- 
crop makes wp 70 to 80 percent of the mapping unit, and 
soils amount to 20 to 80 percent. The shale is barren on 
the very steep south- and west-facing slopes, but Bainville 
loam, Lismas clay, and Midway clay loam are on the north- 
and east-facing slopes and support vegetation. In the val- 
leys and on the slopes below the steeper areas are the 
Arvada, Iloven, Laurel, Sage, or Winnett soils, or Marias 
soils, saline-alkali. Two or more of these kinds of soil 
generally occur im the valleys. 

This mapping unit produces a small amount of forage. 
(Capability unit VIIs—5, nonirrigated; Badlands range 
site) 


Bainville Series 


The Bainville series consists of shallow to moderately 
deep, light-colored, calcareous loams that formed in place 
from weakly consolidated shale. These soils have a sur- 
face layer of light brownish-grav loam or silt loam gen- 
erally about 4 inches thick. This layer is only slightly 
darker colored than the yellowish subsoil of strongly cal- 
careous, massive loam or silt loam. In most places the 
shale is at a depth of about 26 inches. 

The surface layer ranges from 0 to 4 inches in thickness, 
and the depth to the shale ranges from 5 to 30 inches. 
These soils take in water readily, but they have low or 
very low water-holding capacity. Natural fertility 1s low, 
and organic-matter content is very low. 

The Bainville soils occur with the Cushman, Flasher, 
Midway, and Tullock soils. They Jack the brown, noncal- 
careous upper subsoil of the Cushman soils and the spots 
of the lime in the lower subsoil, The subsoil of the Bain- 
ville soils is finer textured than that of the Flasher and 
Tullock soils. The Bainville soils do not contain as much 
clay in their subsoil as the Midway soils. They are used 
mainly for grazing. 

Bainville loam, 8 to 15 percent slopes (8b).—This soil 
is on rolling uplands both north and south of the Yellow- 
stone River. Slopes as steep as 25 percent are m some 
mapped areas along drainageways and on some of the 


sharper knolls and ridges. About 80 to 90 percent of the 
mapped acreage consists of Bainville loam and silt loam. 

Many other soils make up the remaining 10 to 20 per- 
cent of the acreage mapped as this soil. Midway clay 
loam, Tullock fine sandy loam, or other soils are on the top 
of some ridges and crests in areas less than 1 acre in size. 
McRae loams, Fort Collins loams, or Briggsdale loams are 
in areas of 1 to 5 acres on small fans or terraces with slopes 
of less than 10 percent. Havre and Lohmiller soils lie in 
stream valleys less than 100 feet wide. 

In most places, this soil ranges from 22 to 30 inches m 
depth to shale, but on the top of knolls or ridges, shale 1s at 
a depth of less than 12 inches. 

This soil is used mainly for grazing, which is its best use. 
Small areas have been and continue to be farmed. These 
areas are farmed along with larger areas of deeper, more 
productive soils. Under good range management, this soil 
produces a large amount of native forage. Depleted range 
can be reseeded, or it recovers with rest. (Capability unit 
Vie-8, nonirrigated; Silty range site) 

Bainville loam, 15 to 35 percent slopes (Bc).—This soil 
1s on rolling to hilly uplands throughout the county. 
Slopes are more than 35 percent along some of the more 
deeply cut drainageways and on some of the shorter slopes 
below the crests and ridges. “Catsteps” are common. on. 
the steeper slopes. In depth to shale, this soil ranges from 
less than 10 inches on the erests and ridges to about 24 
imches on the lower ends of the longer, smoother slopes. 
This soil is steeper, rougher, and more dissected by streams 
than Bainville loam, 8 to 15 percent slopes. 

Of the acreage mapped as this soil, other soils make u 
about 20 to 80 percent. Midway, Flasher, or Tullock soils 
are on the ridgetops in areas less than 2 acres in size. 
Fort Collins loam, McRae loam, or Nunn clay loam is on 
ihe fans with slopes of 2 to 12 percent in areas of less than 
10 acres. Havre and Lohmiller soils are in the stream 
valleys less than 200 feet wide. Shale or sandstone crops 
out on some of the ridgetops. 

This soil produces a large amount of native grasses and 
is used only for grazing, which is its best use. Some of 
the small fans have been used as cropland. Depleted 
areas of grass can be improved by reseeding and by regu- 
lating grazing. (Capability unit VIe—4, nonirrigated; 
Thin silty range site) 

Bainville-Tullock complex (Bf) (15 to 35 percent 
slopes).—This complex is on rolling to hilly uplands. 
The slopes are mainly between 15 and 35 percent, but some 
slopes are as steep as 40 percent along some of the deeper 
stream courses and on some of the short slopes below the 
narrower crest or ridges. 

Bainville loam makes up about 60 to 70 percent of this 
complex: Tullock fine sandy loam, about 20 to 25 percent; 
and other soils, about 5 to 10 percent. Tullock fine sandy 
loam is generally on the top of the ridges, crests, and 
knolls in areas less than 2 acres in size, and Bainville loam 
is on the smooth side slopes below the Tullock souls. 
Sandstone crops out in a few places. McRae loam and 
Fort Collins Joam, the maim soils on the fans, occur on 
slopes of 2 to 10 percent in areas less than 5 acres In size. 

This complex is used only for grazing because grazing 
is its best use. It produces a large amount of native for- 
age if management is good. The risk of erosion is severe 
where a good cover is not maintained. Depleted areas 
respond to reseeding, or, if management 1s good, they re- 
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cover in a short period. (Capability unit VIe-4, nonir- 
rigated; Bainville soil: Thin Silty range site; Tullock 
soil: Thin Sandy range site) 

Bainville-Midway complex, 8 to 15 percent slopes 
(Bm}.—This complex is on rolling uplands throughout the 
county but is mainly south of the Yellowstone River. 
Slopes are generally long and smooth. In small areas 
slopes are more than 15 percent or less than 8 percent. 

Bainville loam makes up about 50 to 60 percent of this 
complex; Midway clay loam, about 25 to 85 percent; and. 
other soils, 10 to 15 percent. The Bainville and Midway 
soils occur on any part of a slope, or they occupy an entire 
slope, in some places as much as 20 acres. Flasher fine 
sandy loam, Lismas clay, or Tullock fine sandy loam is on 
the top of some of-the ridges and crests in areas Jess than 2 
acres In size, Arvada clay loam, Briggsdale loam, Fort 
Collins loam, or McRae Joam is on'the fans or in the swales 
in areas less than 5 acres in size. 

In depth to shale, the Bainville and Midway soils range 
from about 10 inches on the ridges and crests to about 30 
inches on the lower ends of the longer slopes. 

This complex is used almost entirely for grazing, and 
it is best suited to that use. A few areas have been farmed, 
and a few are used for nonirrigated crops. Under good 
management, much native forage ig produced. (Capa- 
bility unit. VIe-3, nonirrigated; Bainville soil: Silty 
range site; Midway soil: Clayey range site) 

Bainville-Midway complex, 15 to 35 percent slopes 
(Bn).—This complex is on hilly uplands. Some areas, es- 
pecially those along deep drainageways, have slopes of 
more than 85 percent. 

Bainville loam and silt loam make up about 30 to 50 per- 
cent of this complex; Midway clay loam, about 30 to 50 
percent; and other soils, 20 to 80 percent. Flasher fine 
sandy loam, Tullock fine sandy loam, Lismas clay, and 
Travessilla loam are’in areas less than 5 acres in size, 
generally on the top of knolls and ridges. Arvada loam 
and clay loam, Fort Collins loam, McRae loam, or Nunn 
clay loam occurs on fans and foot slopes that have slopes 
ranging from 2 to 20 percent. They occupy areas as large 
as 10 acres. Havre loam or Lohmiller clay loam is in 
narrow valleys of streams. Shale or sandstone crops out 
on the top of some of the crests or ridges. 

Tn depth to shale, Bainville Joam and Midway clay loam 
range from less than 10 inches on the top of ridges to about 
24 inches at the lower end of slopes. 

This complex is used entirely for grazing, which is its 
best use. The risk of erosion is severe if management is not 
good. Depleted forage cover can be improved by seeding. 
Under good management, a moderate amount of native 
forage is produced. (Capability unit Vie, nonirrigated ; 
Bainville soil: Thin Silty range site; Midway soil: Thin 
Clayey range site) 

Bainville-Shale outcrop complex (Bo) (30 to 70 percent 
slopes) —This complex is in rough, broken, deeply dis- 
sected areas at the upper ends of drainageways and on very 
steep side walls of stream valleys. Between the drainage- 
ways, the ridges and crests are narrow and knifelike and 
have side slopes of 30 to 70 percent or more. The slopes on 
the south and west exposures are nearly vertical in many 
places. Included in this complex are small areas of up- 
lands having slopes of less than 30 percent and fans and 
narrow valleys having slopes of less than 15 percent. 


The soils in this complex vary greatly within small areas 
or on a single slope. Soil texture and depth to shale or 
other bedrock vary within short distances, depending on 
the kind of bedrock. Many soils intermingle, but Bain- 
ville loam and silt loam make up 50 to 60 percent of the 
mapping unit. Barren or nearly barren outcrops of shale 
make up about 20 to 30 percent. These outcrops generally 
occur on the nearly vertical south- and west-facing slopes 
in areas of less than one-fourth acre. Areas of shale out- 
crop as large as 5 acres occur in some places. Other soils, 
ledges of sandstone, or clinker beds make up the remain- 
ing acreage. Havre loam, McRae loam, or Fort Collins 
loam is in areas as large as 10 acres on the fans with slopes 
of less than 15 percent. Havre and Lohmiller soils are on 
some of these fans and are also on the narrow bottom land 
along streams. Ledges of sandstone or clinker beds are 
not common in this complex, but they do occur in a few 
small areas, 

This complex is used only for grazing, and its yields of 
forage are low. Good range management prevents the 
depletion of grass cover and excessive erosion. (Capabil- 
ity unit VIle-2, nonirrigated; Thin Breaks range site) 


Banks Series 


The Banks series consists of shallow, light-colored sand 
to loam that is. underlain by loose sand or sand and gravel 
at a depth of 8 to 14 inches. These soils have very low 
water-holding capacity and natural fertility. 

The Banks soils occur with the Glendive and Havre 
soils but are sandier and shallower to gravel or loose ma- 
terials. They lack the brown, blocky clay loam subsoil 
and the layer of lime that are in the Beaverton soils. 

Banks soils (Bs} (less than 1 percent slopes).—These 
shallow soils are on the flood plains of the Yellowstone 
and Bighorn Rivers. They are in the lowest areas ad- 
jacent to the main and overflow channels and are on most 
of the smaller islands within the main channel. Although 
some areas are subject to annual overflow, most areas are 
so high that they are flooded only during ice jams. The 
surface of these soils is rough, and overflow channels of 
varying depth and width are common. 

These soils vary extremely in texture and in depth to 
loose gravel. In places, they are gravelly throughout. 

Included in mapped areas are small areas of Havre or 
Glendive soils, less than 2 acres in size, or of Riverwash 
in the narrow overflow channels. These included soils 
make up less than 10 percent of the acreage mapped. 

Banks soils mainly support scattered to dense stands of 
cottonwoods and brush that have an understory of grass 
and other vegetation. They are used only for grazing, 
which is their best use. If properly managed, these soils 
produce high yields of forage. In dense areas of brush 
and trees, the grass cover is not so thick as it is in sparse 
areas. Clearing brush increases the total yield of forage. 
Depleted pasture can be improved by reseeding. Yields 
can be increased by waterspreading or by irrigation. 
(Capability unit VIs-1, irrigated; VIs-8, nonirrigated ; 
Shallow to Gravel range site) 


Beaverton Series 


The Beaverton series consists of soils that formed in a 
thin mantle of loam over loose sand and gravel. These 
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soils have a surface layer of grayish-brown gravelly loam 
3 to 4 ches thick. The upper subsoil consists of 5 to 8 
inches of noncalcareous, brown, blocky gravelly clay loam. 
The lower subsoil is lighter colored below a depth of 10 
to 14 inches and consists of calcareous gravelly loam that 
grades to loose sand and gravel at a depth of 12 to 18 
inches (fig. 2). These soils take in water readily but 
have very low water-holding capacity. They have high 
natural fertility and the average amount of organic 
matter. 

The Beaverton soils are shallower to the loose gravel 
than the Wanetta soils, which are 22 to 42 inches deep 
over gravel. They are not so gravelly as the Nihill soil. 
Range is the best use for Beaverton soils. 

Beaverton gravelly loam (8) (1 to 3 percent slopes) — 
This soil is on nearly level high terraces north of the Yel- 
lowstone River. It has a profile like the one described for 
the Beaverton series. Beaverton loam makes up about 15 
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Figure 2—Beaverton gravelly loam showing the loose gravel at 
depth of 14 inches. 


percent of the mapped acreage and Wanetta loam about 
5 percent. The Beaverton loam 1s in areas not more than 
Lacre in size. 

Beaverton gravelly loam is used mainly for grazing, 
but there are small areas that are cropped along with 
other soils. Because the water-holding capacity 1s very 
low, this soil is not well suited to nonirrigated crops. It 
is best used for grazing. Under good management, mod- 
erate yields of native forage are produced. Depleted 
plant cover can be improved by reseeding. (Capability 
unit VIs-3, nonirrigated; Shallow to Gravel range site) 


Beckton Series 


The Beckton series consists of soils that formed from 
loam or clay loam material. These soils have a light 
brownish-gray clay loam surface layer. The upper sub- 
soil—olive-brown, noncalcareous, blocky silty clay—has 
a grayish cast in the top 2 to 4 inches. Below a depth of 
12 to 16 inches is a lighter colored lower subsoil. It con- 
sists of calcareous silty clay loam with white spots of lime 
extending from 18 or 20 inches to about 40 ches. The 
material below 40 inches is stratified loam to clay loam 
streaked or splotched with gypsum. 

The surface layer is loam in some places. The upper 
subsoil is browner than that described, and contains less 
clay in some places. 

‘These soils take in water readily and have high water- 
holding capacity. Natural fertility is high, but the con- 
tent of organic matter is below the average. 

The Beckton soils occur with the Arvada, Briggsdale, 
and Nunn soils. They lack the strongly alkaline, denser 
upper subsoil and the strongly saline Jower subsoil of the 
Arvada soils. Beckton soils have a grayer surface layer 
and upper subsoil than the Briggsdale and Nunn soils 
and, unlike those soils, contain gypsum in the lower sub- 
soil, 

In this county Beckton soils are mapped only in a com- 
plex with Nunn soils. 


Bew Series 


The Bew series consists of deep, well-drained soils that 
formed from clay material. These soils have a brown, 
granular clay loam surface layer about 5 to 6 inches thick 
and a brown, noncalcareous, blocky clay upper subsoil. 
The lower subsoil is lighter colored, calcareous clay with 
white spots of lime. It extends from a depth of 16 to 20 
inches to between 30 and 40 inches. Below about 48 inches, 
the material is clay, stratified loam, or gravelly loam. In 
many places white spots of gypsum are deep below the lime. 
These soils take in water slowly and have high water-hold- 
ing capacity. They have high natural fertility and con- 
tain the average amount of organic matter. 

The Bew soils contain more clay throughout than the 
Nunn soils. Unlike the Gilt Edge soils, Bew soils do not 
have a gray surface layer and a dense, columnar upper sub- 
sou. Their upper subsoil is brown and noncalcareous, 
whereas the Marias soils are calcareous throughout. 

Bew clay loam (Bu) (1 to 8 percent slopes).—This soil is 
on gently undulating high terraces north of the Yellow- 
stone River. Of the acreage mapped as this soil, Shonkin 
joam and Hoven clay make up less than 5 percent. They 
are in the shallow, flat, undrained depressions or in the 
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level swales in areas less than 2 acres in size. 
loam is the soil described for the series. 

This soil has been farmed, but now it is used only for 
grazing. It is well suited to continuous nonirrigated 
crops. Yields of all kinds of crops are above average. 
(Capability unit ITTe-4, nonirrigated; Clayey range site) 


Bew clay 


Bowdoin Series 


This series consists of deep, well-drained heavy clays 
that are massive (structureless). In places a few streaks 
of gypsum occur below 16 inches. During the drier parts 
of the year, cracks 1 inch to 3 inches wide commonly ex- 
tend from the surface to a depth of as much as8 feet. This 
soil has high water-holding capacity and natural fertility. 
It is hard to plow and work. 

This soil is denser and more clayey throughout than 
Marias or Promise soils. It lacks the salinity and alkalin- 
ity of the Marias soils, saline-alkali. 

Bowdoin clay (Bw) (less than 1 percent slopes) —This 
soil is in the low areas of the level terraces and bottom land. 
Vegetation similar to that on the Overflow range site grows 
in areas that are flooded by the side drainageways in some 
years. The depth to coarser textured material ranges 
from 32 to 48 inches or more. 

This soil is used for both irrigated crops and for grazing. 
Unless irrigated, it is best used for native pasture. Under 
irrigation, its best use is for hay, pasture, and small grain. 
This soil is difficult to plow and manage because the content 
of clay ishigh. It procuces high yields of native pasture, 
which can be increased by waterspreading. (Capability 
unit [Vs-3, irrigated; VIe-8, nonirrigated; Clayey range 
site) 


Briggsdale Series 


The Briggsdale series consists of deep, well-drained 
soils that formed from loam material. The surface layer 
of these soils is 2 to 4 inches of light brownish-gray loam 
that is underlain by an upper subsoil consisting of 10 to 14 
inches of brown, blocky, nonealcareous heavy clay loam 
or light clay. A lighter colored lower subsoil, below a 
depth of 14 to 18 inches, is calcareous loam or light clay 
loam with white spots of lime extending to a depth of 30 
inches or more. These soils take in water readily and have 
high water-holding capacity. Their natural fertility is 
high, and they contain the average amount of organic 
matter. 

The Briggsdale soils contain more clay in their upper 
subsoil than the Fort Collins soils, but they are not so 
clayey throughout as the Bew soils. Briggscale soils Jack 
the grayish upper layers that occur in. the Beckton soils. 

Briggsdale loam, 2 to 4 percent slopes (8x) —This soil 
is on gently sloping fans and in nearly level swales of the 
uplands. Of the acreage mapped as this soil, 5 to 10 per- 
cent is Arvada loam, Beckton loam, Beckton clay loam, 
or Cushman loam, which occur either singly or mm com- 
bination in areas less than 2 acres in size. This soil is the 
one clescribed for the series. 

This soil is used as nonirrigated cropland and for graz- 
ing. It is well suited for continuous cultivation but is 
somewhat susceptible to erosion. Yields of nonirrigated 
crops ave average or above average. (Capability unit 
IITIc-1, nonirrigated ; Silty range site) 


Briggsdale loam, 4 to 8 percent slopes (8y).—This soil 
is on. sloping fans in the uplands. Except that it is steeper, 
it is like Briggsdale loam, 2 to 4 percent slopes. In some 
places shale is within 5 feet of the surface. 

This soil is used mainly for grazing, but small areas are 
cropped. It is well suited for continuous nonirrigated 
cultivation, but the risk of erosion is moderate. Yields 
of all crops are average or above average. (Capability 
unit IITe-2, nonirrigated; Silty range site) 


Cherry Series 


The Cherry series consists of deep, well-drained, clayey 
souls that formed from clay loam material. These soils 
normally have a grayish-brown, granular clay loam sur- 
face layer, an olive-brown, blocky, noncalcareous clay loam 
upper subsoil, and a calcareous clay loam lower subsoil. 
A few white spots of lime extend from a depth of 10 inches 
to about. 30 inches. In places loam or silt loam material 
underlies these soils at a depth of as little as 14 inches. 
These soils take in water readily and have high water- 
holding capacity. They have high natural fertility but 
contain amounts of organic matter below the average. 

The Cherry soils formed from the same kind of material 
as Lohmiller and Nunn soils, but the olive-brown upper 
subsoil of the Cherry soils is noncalcareous, and the Loh- 
miller soils are calcareous throughout. In the upper sub- 
soil, Cherry soils are not so clayey as the Nunn soils nor 
so strong in structure. 

Cherry clay loam, 0 te 1 percent slopes (Ch}— This soil 
is on level terraces. It is like the soil described for the 
series. 

This soil is used only as irrigated cropland and is well 
suited to that use. It produces above average yields of 
all irrigated crops. (Capability unit I-1, irrigated) 

Cherry clay loam, 1 to 3 percent slopes (Ck) —This 
soil is on gently sloping fans. Except that it is more slop- 
ing, it is ike Cherry clay loam, 0 to 1 percent slopes. Be- 
low the irrigation canals, slopes are mainly between 1 and 
2 percent, but slopes between 2 and 4 percent do occur. 

Tost of this soil is used as irrigated cropland, but the 
areas above the canals are used for grazing and as nonir- 
rigated cropland. The soil is well suited to irrigated and 
nonirrigated crops grown. continuously. Slopes of more 
than 2 percent are not well suited to row crops under ir- 
rigation, because there is a severe risk of erosion. This soil 
produces above average yields of all crops. _(Capability 
uD Ile-1, irrigated; II[c-1, nonirrigated; Clayey range 
site 

Cherry clay loam, shallow, 0 to 1 percent slopes 
(Cm).—This soil is on level terraces. It is underlain by 
loam, silt loam, and sandy loam material at a depth of 14 
to 20 inches, but in other features it is similar to the 
Cherry clay loam described for the series. 

This soil is used only as irrigated cropland, and it is well 


suited to that use. It produces above average yields of 


all crops. (Capability unit I-1, irrigated) 
Cherry-Laurel clay loams (Cn) (less than 1 percent 
slopes) —This complex is on level terraces. It is made up 
of about 75 to 85 percent Cherry clay loam and about 15 
to 25 percent Laurel clay loam. Laurel clay loam is in 
hard, crusty spots of varying size on which plants do not 
grow very well. The Cherry clay loam in this complex is 
similar to the soil described for the series except that it 
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contains a few more salts in the lower subsoil. The 
Laurel clay loam is similar to the Laurel soil in Arvada- 
Laurel complex. 

This complex is used as irrigated cropland and for graz- 
ing. It is well suited to irrigated crops. Yields of most 
of them are good, but on the spots of Laurel clay loam 
yields are lower than on the rest of the complex. Nonir- 
rigated areas produce low yields of crops and are best 
suited to hay and pasture. (Capability unit IIs-8, ir 
rigated; 1Vs—5, nonirrigated; Clayey range site) 

Cherry clay, 0 to 1 percent slopes (Ca).—This soil is on 
level terraces and fans. It contains more clay in the up- 
per 14 to 18 inches than the soil described for the Cherry 
series. It has a granular light clay surface layer and a 
blocky light clay wpper subsoil. The lower subsoil is clay 
loam below a depth of 14 to 18 inches. It takes in water 
slowly and cracks when it dries. 

This soil is used only as irrigated cropland, and it is 
well suited to that use. It produces above average yields 
of all adapted crops, but plowing and working the soil are 
difficult. “(Capability unit [[s-2, irrigated) 

Cherry clay, 1 to 3 percent slopes (Cb).—This soil is on 
gently sloping fans. It is more sloping than Cherry clay, 
0 to 1 percent slopes, but is like that soil in other features. 

This soil is used as irmgated and nonirrigated cropland 
and for grazing. It is well suited to continuous cultiva- 
tion. Because the texture is clay, some crops are not well 
suited to irrigated areas. All crops commonly grown m 
the county have average or above average yields on non- 
irngated lands. Both wind and water erosion are some- 
what likely. (Capability unit [ITe-1, irrigated; I1Te4, 
nonirrigated; Clayey range site) 

Cherry clay, 3 to 8 percent slopes (Cc).—This soil is on 
steeper fans Just below the shale uplands. It is steeper 
than Cherry clay, 1 to 8 percent slopes, but is like that soil 
in other features. Under the irrigation canal that runs 
through areas of this soil, the slopes are generally less than 
7 percent, but the foot slopes above the canal are as much 
as 10 percent in places. 

This soil has a grayer surface layer and subsoil than the 
soil described for the series, and in the lower subsoil there 
are more layers of different texture. A few pebbles or a 
few shale chips occur in some areas. 

This soil is used as irrigated and nonirrigated cropland 
and for grazing. It is not well suited to continuous crop- 
ping under irrigation, because the risk of water erosion is 
severe. The best use is for hay and pasture. This soil is 
well suited to continuous nonirrigated crops, but both 
wind and water erosion are somewhat likely. Yields are 
average or above average for nonirrigated crops and about 
average for irrigated crops. (Capability unit [Ve-2, ir- 
rigated; IIle-5, nonirrigated; Clayey range site) 

Cherry clay, moderately deep, 0 to 1 percent slopes 
(Cd)—This soil is on level terraces. Except that it is un- 
derlain by sandier material below a depth of 22 to 26 
inches, this soil is similar to Cherry clay, 0 to 1 percent 
slopes. 

This soil is used only as irrigated cropland, and it is 
well suited to this use. It produces above average yields 
of all adapted crops. (Capability unit Is—2, irrigated) 

Cherry clay, moderately deep, 1 to 3 percent slopes 
(Cf)—This soil is on gently sloping fans. Except that it 
is mora sloping, it is like Cherry clay, moderately deep, 0 
to 1 percent slopes. 


This soil is used as irrigated and nonirrigated cropland 
and for grazing. It is well suited to continuous cultiva- 
tion and produces average or above average yields of all 
adapted crops. Both wind and water erosion are some- 
what likely. (Capability unit T1Te-1, irrigated; [1Te-4, 
nonirrigated ; Clayey range site) 

Cherry clay, moderately deep, 3 to 8 percent slopes 
(Cg}.—This soil is on sloping fans. It is similar to Cherry 
clay, moderately deep, 1 to 3 percent slopes, in most re- 
spects. It differs mainly in being steeper. Above the ir- 
rigation canal, slopes of as much as 10 percent occur in 
places in areas of I or 2 acres. In some areas the sandier 
material is as close as 16 inches to the surface. A few 
pebbles are on the surface and in the subsoil in areas below 
the gravel terraces. A few shale chips are also in the sub- 
soil in areas on the fans north of the Yellowstone River. 

This soil 1s well suited to continuous nonirrigated crops. 
Under irrigation, it is best suited to hay and pasture be- 
cause of the slopes. Yields are average or above average 
for nonirrigated crops and about average for irrigated 
crops. (Capability unit [Ve~2, irrigated; I[Te-5, non- 
irrigated; Clayey range site) 


Cushman Series 


The Cushman series consists of soils formed in mate- 
rials weathered from the underlying weakly consolidated 
shale or sandstone. These soils normally have a grayish- 
brown loam surface layer 2 to 4 inches thick; an upper sub- 
soil of brown, noncalcareous, prismatic clay loam 4 to 6 
inches thick; and a lighter colored, calcareous loam lower 
subsoil spotted with white lime. The weakly consolidated 
shale or sandstone is at a depth of 16 to 32 inches. The 
noncalcareous part of these soils is 6 to 8 inches thick and, 
under cultivation, is entirely or almost entirely mixed 
into the plow layer. In places, however, these soils are 
calcareous at the surface. Water is taken in readily but 
is stored in only moderate amounts because shale is near 
the surface. Natural fertility 1s high, and the content 
of organic matter is about average. 

The Cushman soils occur mainly with the Bainville, 
Terry, Travessilla, and Winnett soils. They are deeper 
to bedrock than the Bamville and Travessilla soils, which 
do not have a brown, noncaleareous upper subsoil nor 
spots of lime in their lower subsoil. Cushman soils are 
not so sandy throughout as are the Terry soils. They 
lack the compact, clayey upper subsoil and the saline 
lower subsoil of the Winnett soils. They are not so clayey 
as the Renohill soils. 

Cushman loam, 2 to 4 percent slopes (Co).—This soil 
is mostly north of the Yellowstone River in the gently 
undulating upiands. Jt has a profile like the one described 
for the Cushman series. 

Of the acreage mapped as this soil, Bainville loam ac- 
counts for about 5 to 10 percent and occurs in areas less 
than one-quarter acre in size. Cushman loam is on the 
smooth mid and lower parts of the slopes, and Bainville 
loam makes up the buckskin-colored spots on the top of 
narrow crests, ridges, and knobs above the Cushman soil. 
Briggsdale loam, Fort Collins loam, or McRae loam is on 
small fans or in narrow swales in areas of less than 8 acres. 
Winnett loam, in areas of less than 2 acres, also occurs. 

This soil is used for both grazing and nonirrigated crop- 
ping. It 1s well suited to continuous nonirrigated cultiva- 
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tion, but the risk of erosion is moderate. In occasional 
years, rainfall is below average. This soil produces aver- 
age or above average yields m most years. (Capability 
unit IITc~1, nonirrigated ; Silty range site) 

Cushman loam, 4 to 8 percent slopes (Cr).—This soil 
ison undulating uplands. It has the profile described for 
the Cushman series. Slopes are more than 8 percent along 
some of the deeper drainageways and just below some of 
the sharper crests or ridges. Slopes of less than 4 percent 
are in narrow swales and drainageways and on small fans. 

Of the acreage mapped as this soil, Bainville loam makes 
up about 10 to 15 percent and other soils about 5 percent. 
Bainville loam is on the ridges and crests in buckskin- 
colored spots less than 1 acre in size. Briggsdale loam, 
Fort Collins loam, or McRae loam is in areas of less than 
5 acres on small fans and the lower parts of the longer 
slopes. In some parts of the county, this unit includes a 
few areas of Midway clay loam or Renohill clay loam less 
than 2 acres in size. 

This soil is used for both grazing and nonirrigated crop- 
ping. It is well suited for continuous cultivation, but the 
risk of wind and water erosion is moderate. In most. years 
it produces average or above average yields. (Capability 
unit [TTe-2, nonirrigated; Silty range site) 

Cushman loam, 8 to 15 percent slopes (Cs).—This soil 
is on rolling uplands. Included in mapped areas are 
slopes of Jess than § percent along narrow drainageways 
and in swales, on small fans, and on the lower parts of the 
longer slopes. Slopes of more than 15 percent are on some 
of the sharper ridges and knolls and along some streams. 

Of the acreage mapped as this soil, Bainville loam makes 
up about 10 to 20 percent and other soils about 10 percent. 
Bainville loam occurs on buckskin-colored ridges and crests 
in. areas up to 1 acre in size. Briggsdale loam or McRae 
loam are in areas of as much as 8 acres on small fans and 
in swales. 

This soil has an upper subsoil of heavy loam rather than 
one of clay loam as is described for the Cushman series. 
Tn only a few places is the noncalcareous part of the profile 
above the white spots of lime more than § inches thick. 
The depth to shale ranges from about 20 to 26 inches. 

This soil is used mainly for grazing, but some areas have 
been cultivated or are now cultivated. It is not well suited 
for continous nonirrigated cultivation, because the risk 
oferosionishigh. Hay or pasture is the best use, but crops 
can be grown for a few years in succession. In most years 
yields are-average or below average. (Capability unit 
I[Ve-3, nonirrigated ; Silty range site) 

Cushman-Bainville loams, 4 te 8 percent slopes (C1).— 
This complex ig on undulating uplands. It is similar to 
the mnit mapped as Cushman loam, 4 to 8 percent slopes, 
but contains more Bainville loam. Cushman loam is on 
the smooth side slopes below the ridges and crests and 
makes up about 65 to 75 percent of the complex. Bain- 
ville loam is on the buckskin-colored ridges, crests, and 
knolls in areas of less than 2 acres in size and makes up 
about 15 to 25 percent of the complex. All other soils 
make up about 10 percent. Briggsdale loam, Fort Collins 
loum, or McRae loam is on the small fans or in swales, in 
areas less than 3 acres in size. Also included in this map- 
ping unit are Tullock fine sandy loam on some of the ridges 
and crests and Winnett loam on slopes and at the head of 
drainageways. These soils are in areas of less than 1 acre. 


Both the Cushman and the Bainville loams are like the 
soul described for their respective series. 

This complex is used as nonirrigated cropland and for 
grazing. It is well suited for continuous cultivation, but 
there is some risk of both wind and water erosion. Yields 
on this complex are lower than those on Cushman loam, 
4 to 8 percent slopes, because the percentage of Bainville 
loam is higher. (Capability unit I[Ie-2, nonirrigated ; 
Silty range site) 

Cushman-Bainville loams, 8 to 15 percent slopes 
(Cu]—These soils are on rolling to strongly sloping up- 
lands. Their topography is similar to that of the unit 
mapped as Cushman loam, 8 to 15 percent slopes, but they 
contain a higher percentage of Bainville loam on the nav- 
row buckskin-colored ridges and crests. Cushman loam is 
on the side‘slopes below these ridges and crests and makes 
up about 50 to 60 percent of the complex. Bainville loam 
makes up about 20 to 80 percent and occurs in areas as 
much as 3 acres in size. About 10 percent of the complex 
consists of Briggsdale, McRae, Tullock, and Winnett soils. 
Briggsdale loam and McRae loam are in areas less than 3 
acres In size on small fans and in narrow swales. Tullock 
fine sandy loam or Winnett loam is in areas of less than 1 
acre on some of the small ridges. A few small spots of 
Travessilla loam occur on some of the ridges. 

These soils are used mainly for grazing, but some areas 
are In nonirrigated crops. Other areas have been farmed 
and abandoned. Continuous cultivation is not a good use, 
because the risk of erosion is high. ‘hese soils are best 
suited as range or for hay or pasture. Because the per- 
centage of Bainville loam is high, crop yields are below 
average. (Capability unit [Ve-3, nonirrigated; Silty 
range site) 

Cushman-Terry fine sandy loams, 2 to 8 percent 
slopes (Cv).—-This complex is on undulating and rolling 
uplands north of the Yellowstone River. It is made up of 
about 60 to 70 percent Cushman fine sandy loam, about 20 
to 80 percent Terry fine sandy loam, and, on ridges, about 
10 percent of Bainville loam, Travessilla sandy loam, Tul- 
lock fine sandy loam, or other soils. Briggsdale loam or 
Treasure fine sandy loam occurs in narrow swales or on 
fans in areas less than 2 acres in size. 

This mapping unit is used for nonirrigated crops and 
for grazing. Some areas have been farmed but have re- 
verted to grass. Continuous nonirrigated cropping is a 
suitable use, but there is a high risk of wind erosion. In 
most years yields ave average or above average. (Capabil- 
ity unit ITIe-6, nonirrigated; Sandy range site) 

Cushman-Tullock complex, 8 to 15 percent slopes 
(Cw)—This complex is on strongly rolling uplands. 
Cushman loam is on the side slopes below the ridges and 
crests and makes up about 60 to 70 percent of the mapped 
acreage. About 15 to 25 percent is in areas of Tullock fine 
sandy loam less than 2 acres in size on the top of the nar- 
row ridges, crests, and knolls. Bainville loam makes up 
about 10 percent and is on some of the ridges, crests, and 
Inolls. Briggsdale loam or Treasure fine sandy loam 
makes up about 5 percent and occurs in areas Jess than 2 
acres In size in the swales, at the head of drainageways, 
and on the lower parts of the longer, smoother slopes. 

This complex is used mainly for grazing, but some areas 
are or have been farmed. It is not well suited as continu- 
ous nonirrigated cropland, because the risk of erosion is 
high. It is best suited to hay or pasture and an occasional 


14 SOIL SURVEY SERIES 1957, NO. 22 


year of cultivation. Yields of all crops are average or 
below average. (Capability unit [Ve-3, nonirrigated ; 
Cushman soil: Silty range site; Tullock soil: Sandy 
range site) 

Cushman-Travessilla loams, 2 to 8 percent slopes 
(Cx)—This complex is on undulating uplands. It is made 
up of about 65 to 75 percent Cushman loam, about 20 to 80 
percent Travessilla loam, and about 5 percent of other 
soils, The shallow Travessilla loam occurs on the crests 
and ridges in areas of as much as 2 acres. Hard sandstone 
crops out of the Travessilla loam in a few places. Cushman 
loam generally occurs on the side slopes below the crests. 
Winnett soils ave in swales and at the head of drainage- 
ways, and Shonkin loam is in the small basins less than 2 
acres in size. Occurring in places are a few small knolls of 
Bainville loam less than 1 acre in size. 

In this mapping unit Cushman loam has u heavy loam 
rather than a clay loam upper subsoil and is underlain by 
hard sandstone below a depth of 14 to 22 inches. Traves- 
silla loam is 8 to 14 inches deep to the sandstone. 

These soils are used only for grazing, which is the best 
use. They are not well suited for continuous nonirrigated 
cultivation, because the soils are shallow. They are suited 
to. hay or pasture and an occasional crop of small grain. 
Yields of crops are below average, particularly on Traves- 
silla loam. (Capability unit TVe-6, nonirrigated; Cush- 
man soil: Silty range site; Travessilla loam: Shallow 
Limy range site) 

Cushman-Winnett complex (Cy) (2 to 8 percent 
slopes). —-This complex is on undulating shale uplands. 
Tt is made up of about 60 to 75 percent ‘Cushman. loam, 
about 15 to 80 percent Winnett loam and clay loam, and 
about 10 percent other soils. Winnett loam and clay loam, 
jn areas Jess than 2 acres in size, occur with a few nearly 
barren saline pits of varying size and shape. The other 
soils most common in this complex are Arvada loam or 
clay loam on small fans and Bainville loam or Midway 
clay loam on ridges and crests. 

In this mapping unit Cushman Joam contains more clay 
in the upper subsoil and is deeper to lime than the soil 
described for the Cushman series. The Winnett soils have 
a columnar or blocky upper subsoil. 

This complex is used mainly for grazing, but a few 
small areas are farmed. Some areas have been farmed and 
abandoned. Continuous nonirrigated crops are not well 
suited. The best use is for hay or pasture and an_occa- 
sional crop of small grain. In most years yields are below 
average. (Capability unit IVe-5, nonirrigated; Silty 
range site) 


Dwyer Series 


The Dwyer series consists of light-colored, calcareous 
fine sands that are loose and deep. In the top 2 to 4 inches, 
these soils are slightly darker colored than they are below, 
but fine sand extends from the surface to a depth of more 
than 60 inches. In some areas these soils are slightly 
coarser textured than normal and have a few pebbles on 
the surface and in the subsoil. They take in water very 
rapidly but have very low water-holding capacity and are 
droughty. Natural fertility is very low, and the content 
of organic matter is small. Wind erodes these soils easily. 

Dwyer fine sand (Dw) (5 to 15 percent slopes) —The 
largest areas of this soil are in Pease Bottom where sand 


from the Yellowstone River was blown into dunes, which 
are now vegetated. Pease Bottom is on the north side of 
Yellowstone River, about 7 miles northwest of Hysham. 
In these areas the mapped areas are almost pure Dwyer 
fine sand. In other areas mapped as this soil, however, 
Treasure, Glendive, and other soils in. the swales and low 
areas make up about 10 percent. In these swales and low 
areas, the fine sand is coarser than it is elsewhere and there 
are a few pebbles. 

This soil is used only for grazing, which is its best use. 
Tt blows very easily if the plant cover is removed. De- 
pleted range can be improved or restored by reseeding. 
(Capability unit VIe-2, nonirrigated; Sands range site) 


Edgar Series 


The Edgar series consists of deep, well-drained loams. 
These soils have a grayish-brown, granular loam surface 
layer, an upper subsoil of light olive-brown, calcareous, 
prismatic loam, and a lighter colored, calcareous loam 
lower subsoil. Many spots of white lime begin at a depth 
of 12 to 14 inches and extend down to as much as 40 
inches. In most places the loam continues down toa depth 
of 5 feet or more, but in places gravelly material begins 
at less than 40 inches. These soils take in water readily 
and have high water-holding capacity. ‘They have high 
natural fertility and contain the average amount of or- 
ganic matter. 

Edgar soils formed from the same kinds of loamy ma- 
terials as the Briggsdale, Fort Collins, and McRae soils, 
but not so much clay is in the wpper subsoil of the Edgar 
soils as is in that of the Briggsdale and Fort Collins soils. 
Also, Edgar‘ soils are shallower to the lime. They have 
a browner upper subsoil than the McRae soils and contain 
more spots of white lime. They are not so clayey in their 
surface layer and subsoil asthe Cherry soils. 

Edgar loam, 1 to 8 percent slopes (Ed}—This soil is on 
undulating and sloping high benches. Dominant slopes 
are less than 6 percent, but in some places one-fourth of 
the acreage mapped is on slopes of 6 to 8 percent. This 
soil has the profile described for the Edgar series, but in 
most places a few pebbles are scattered on the surface and 
are in the subsoil. In places the plow layer is calcareous. 
About 5 to 10 percent of the acreage mapped as this soil 
consists of included soils on light-colored knobs and ridges, 
in level swales, and at the head of drainageways. 

This soil is used as nonirrigated cropland and for graz- 
ing. It is well suited for continuous cultivation, but there 
are some risks of both wind and water erosion. Tt pro- 
duces average or above average yields of crops. (Capa- 
bility unit IITe-2, nonirrigated; Silty range site) 

‘Edgar loam, 8 to 15 percent slopes (Eg).—This soil is on 
strongly rolling and strongly sloping uplands. Included 
in some places are areas that have slopes of as much as 20 
percent. Of the mapped acreage, 10 to 20 percent consists 
of light-colored calcareous soils on buckskin-colored ridges 
and knobs that are less than 1 acre in size and of Fort 
Collins loam or Hesper loam in narrow swales and at the 
head of drainageways. Pebbles lie on the ridges. This soil 
has a profile like the one described for the Edgar series, 

This soil is used as nonirrigated cropland and for graz- 
ing. It is not well suited for continuons cultivation, be- 
cause slopes are steep and water erosion is a severe risk. 
Tt is best suited to hay or pasture and an occasional crop 
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of small grain. Yields of suitable crops are favorable. 
(Capability unit [Ve-3; nonirrigated; Silty range site) 


Fattig Series 


The Fattig series consists of dark-colored, well-drained 
soils that formed from underlying dark-colored shale. 
These soils have a 3- to 5-inch loam surface layer that is 
almost black. ‘Their upper subsoil consists of dark-col- 
ored, blocky, noncalcareous heavy clay loam or light clay 
20 to 80 inches thick. The lower subsoil is light-colored, 
calcareous clay loam spotted with white lime. It is under- 
lain by shale at a depth ranging from 30 to 42 inches. 
These soils have good water-holding capacity and high 
natural fertility. The organic-matter content is high. 

The Fattig soils are darker and contain more clay in 
their subsoil than the Cushman soils and are deeper to 
lime. They are darker and shallower to shale than the 
Briggsdale soils, Fattig soils do not have the compact 
clay upper subsoil that occurs in the Winnett soils. 

Fattig loam (Fa) (2 to 6 percent slopes) —This soil has 
only a small acreage in the county. It is on undulating 
uplands in the northwestern part. Short slopes of as much 
as 10 percent surround some of the basins and border some 
of the deeper streams. Fattig loam is the soil described 
for the series. 

Of the acreage mapped as this soil, other soils make up 
about 10 to 15 percent. Winnett loam and clay loam are 
in the swales and depressions, Travessilla loam is on some 
of the ridges, and Shonkin loam or Hoven clay is in the 
small undrained basins. Generally, the Winnett soils and 
Travessilla loam are in aveas Jess than 2 acres in size, and 
the Shonkin loam or Hoven clay is in areas of Jess than 1 
acre. 

This soil is used only for grazing, but it is well suited for 
continuous nonirrigated cultivation. The risk of wind 
erosion is moderate. Yields of crops are average or above 
average. (Capability unit ITTIc-1, nonirvigated; Silty 
range site) 

Fattig-Travessilla complex (Fc) (4 to 8 percent 
slopes) —This complex is on undulating and rolling up- 
lands in the northwestern part of the county. Slopes of 
less than 4 percent, occur in swales, on ridges and crests, 
and in nearly level basins. Slopes of more than 8 percent 
‘are around most of the basins and along many of the small 
streams. Fattig loam makes up about 60 to 76 percent of 
the mapped acreage; Travessilla loam, about 20 to 30 per- 
cent; and other soils 10 to 15 percent. Fattig loam is 
on the smooth side slopes below ridges and crests oc- 
cupied by Travessilla loam. <A few flat fragments of 
sandstone occur in the Travessilla loam in places. The 
other soils in this complex are Winnett loam and clay loam 
in areas less than 2 acres in size, Shonkin loam or Hoven 
clay in undrained basins of less than 1 acre, and Briggs- 
dale loam in narrow swales. Fattig loam is similar to the 
soil described for the Fattig series, except in some places 
where it is underlain by sandstone at a depth of less than 
30 inches. ‘Travessilla loim is 8 to 16 inches deep over 
the sandstone. 

This complex is used only for grazing and is best for 
hay or pasture. It is suitable for limited use as nonirri- 
gated cropland. Yields are below average because of the 
fairly large percentage of Travessilla soils. (Capability 


unit [Ve-6, nonirrigated; Fattig soil: Silty range site; 
Travessilla loam: Shallow Limy range site) 


Flasher Series 


The Flasher series consists of davk-colored sandy soils 
that formed from underlying weakly consolidated sand- 
stone. These soils have a grayish-brown fine sandy loam 
or loamy fine sand surface layer 6 to 10 inches thick. 
Their subsoil consists of pale-yellow, calcareous, stiucture- 
less loamy sand. The underlying sandstone is at a depth 
of 10 to 40 inches. These soils take in water rapidly but 
have low water-holding capacity. They have low natural 
fertility but are above average in organic-matter content. 
Wind erosion is a severe hazard. 

The Flasher soils have a darker colored surface layer 
and a sandier subsoil than the Bainville soils. They have 
a thicker, darker colored surface layer than the Tullock 
soils. 

Flasher fine sandy loam, 4 to 20 percent slopes (Ff).— 
This soil is on rolling uplands in the southern part of the 
county. About 65 percent of the mapped acreage has 
slopes of 6 to 15 percent; about 10 percent; slopes of less 
than 6 percent; and about 25 percent, slopes of 12 to 20 
percent. This soil ranges in thickness from about 15 
inches on the crests and sharper ridges to as much as 40 
inches at the lower ends of the long side slopes and in areas 
that have slopes of less than 15 percent. 

Of the acreage mapped as this soil, about 5 percent is 
Flasher loamy fine sand, about 5 to 10 percent is Bainville 
loam, and about 5 percent is other soils. The Bainville 
loam occupies some of the narrow ridges and knolls. It 
and Flasher loamy fine sand are in areas less than 1 acre in. 
size. The other soils are in areas less than 2 acres in size 
and include Terry fine sandy loam, Glendive fine sandy 
loam, and McRae loam. McRae loam is in swales and on 
small fans. 

This soil is used both for grazing and as nonirrigated 
cropland. Crops can be grown in some years, but hay or 
pasture is the best use because the soil is droughty and 
blows readily. Low yields of most crops are produced. 
Intensive conservation practices are needed to control 
blowing. (Capability unit [Ve-t, nonirrigated; Sandy 
range site) 

Flasher fine sandy loam, 20 to 35 percent slopes (Fh).— 
This soil is in open stands of pine trees on hilly wplands in 
the southern part of the county. It ranges from about 10 
to 80 inches over the sandstone and has a surface layer thin- 
ner than that of Flasher fine sandy loam, 4 to 20 percent 
slopes. Thedrainage pattern is well established. Valleys 
are deep and smooth, and the divides between them are 
rounded. Slopes of Jess than 20 percent are on the valley 
floors, the small fans, and the lower parts of long slopes. 
A few slopes of more than 35 percent occur along the deep- 
est. stream valleys and on some of the sharper ridges and 
knobs. 

Of the acreage mapped as this soil, Flasher loamy fine 
sand makes up about 5 percent, Tullock fine sandy loam 
and loamy fine sand make up about 10 percent, Bainville 
loam makes up about 10 to 15 percent, and Havre loam, 
Glendive fine sandy loam, and McRae loam together make 
up about 5 percent. The Bainville loam is on many of 
the knobs. The Havre and Glendive soils are along 
streams on bottoms less than 100 feet wide, and the McRae 
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soils are on fans in areas of less than 5 acres, Sandstone 
crops out in a few widely scattered places on the ridges and 
the steep slopes along streams. ; 

This soil 1s used only for grazing, which is its best use. 
Good management is needed for preventing excessive dam- 
age to plant cover and for producing high yields of forage. 
Depleted range can be improved by reseeding. (Capabili- 
ty unit VIe—-4, nonirrigrated; Thin Sandy range site) 

‘Flasher loamy fine sand (Fm) (6 to 20 percent slopes) .— 
This soil occurs mainly in the southern part of the county. 
It is on rolling-sandy uplands. 

Of the acreage mapped as this soil, Dwyer fine sand 
makes up about 10 percent, and Bainville loam makes up 
about 10 percent. Large outcrops of sandstone are widely 
scattered throughout the mapped areas. Areas as much 
as 50 acres in size have been severely reworked by the wind 
and are choppy or hummocky (fig. 3). In these areas as 
much as 25 percent of the acreage is Dwyer fine sand. 

Flasher loamy fine sand has a grayish-brown loamy fine 
sand surface layer that is 8 to 14 inches thick and is under- 
lain by a subsoil of calcareous, pale-yellow loamy sand or 
fine sand, Weakly consolidated sandstone occurs at a 
depth of 26 to 42 inches, 

This soil is used mainly for grazing, which is its best. use. 
A few small areas have been farmed, and a few are farmed 
today along with larger areas of other soils. Good man- 
agement is needed to prevent excessive damage to plant 
cover because the soil blows very easily if the cover 1s re- 
moved or disturbed. Yields of native grasses are high if 
management is good. Depleted range can be restored or 
improved by reseeding. (Capability unit VIe-2, nonirri- 
gated ; Sands range site) 


Fort Collins Series 


The Fort Collins series consists of deep, well-drained 
soils that formed in loamy materials. These soils have a 
grayish-brown loam surface layer. The upper subsoil con- 
sists of 6 to 10 inches of brown or olive-brown, nonealcar- 
eous, prismatic clay loam. Below a depth of 10 to 14 
inches the lighter colored lower subsoil is calcareous loam 


Figure 3.—Flasher loamy fine sand showing a small blowout in 
the background. The vegetation is mainly sand reedgrass, skunk- 
bush, and needle-and-thread. Sands range site. 


spotted with white lime that extends to a depth of 30 to 40 
inches. These soils take in water readily and have high 
water-holding capacity. Natural fertility is high, and the 
content of organic matter is average. 

In the surface layer and subsoil, the Fort Collins soils 
are not so clayey as are the Nunn soils. Fort Collins soils 
have less clay in their upper subsoil than the Briggsdale 
soils, which formed in the same kind of material." Fort 
Collins soils have more clay in their upper subsoil than the 
Edgar and McRae soils. They are not underlain by shale 
within 40 inches of the surface, as are the Cushman soils. 

Fort Collins loam, 0 to 1 percent slopes (Fn).—This soil 
is on level terraces. It has the profile like the one des- 
cribed. for the Fort Collins. series except that the material 
below a depth of 26 inches is more clayey. In irrigated 
areas all or nearly all the brown clay loam in the upper 
subsoil has been mixed into the plow layer by plowing to 
a depth of 8 to 12 inches and leveling. As a result of the 
mixing, this soil is calcareous in the plow layer in many 
places, or there is no brown upper subsoil. Less than 10 
percent of the acreage mapped as this soil is Nunn clay 
loam, Fort Collins clay loam, or other soils. 

This soil is used as irrigated and nonirrigated cropland 
and for grazing. It is well suited for continuous cultiva- 
tion and is one of the most productive soils in the county. 
It is only slightly susceptible to erosion. (Capability 
unit I-1, irrigated ; IIIc-1, nonirrigated; Silty range site) 

Fort Collins loam, 1 to 4 percent slopes (Fo)—This 
soil is on gently sloping fans throughout the county. It 
is similar to Fort Collins loam, 0 to 1 percent slopes, but 
is slightly more sloping. Its profile is like the one des- 
cribed for the series. 

About, 5 to 10 percent of the acreage mapped as this soil 
is Arvada loam or clay loam and Beckton loam. These 
soils occur on fans, in valleys, and on uplands in areas less 
than 1 acre in size. 

This soil is used as irrigated and nonirrigated cropland 


and for grazing. The less sloping areas are well suited 


for continuous cultivation, but areas having slopes of 
more than 2 percent are not well suited to row crops, be- 
cause the risk of wind or water erosion is too high. On 
the more gently sloping areas, yields are average or above 
average and the risk of erosion is only moderate. (Capa- 
bility unit ITe-1, irrigated; ITIc-1, nonirrigated; Silty 
range site) 

Fort Collins loam, 4 to 8 percent slopes (Fr).—This soil 
is on sloping fans. Included in some mapped areas just 
below the uplands is a narrow band that has slopes of as 
much as 10 to 12 percent. 

Of the acreage mapped as this soil, about 10 to 15 per- 
cent consists of Arvada, Beckton, McRae, and other soils. 
In places Arvada or Beckton Joam occurs on fans of the 
uplands in areas Jess than 1 acre in size. McRae loam, in 
areas less than 2 acres in size, is included on the crests and 
on the upper part of some fans. Narrow strips of Havre 
and Lohmiller soils on narrow bottom lands and steep 
side slopes along narrow streams are included where 
streams have dissected this soil. 

This soil has a subsoil that is more variable than the one 
described for the Fert Collins series. In places the upper 
subsoil is heavy loam, rather than the clay loam described, 
and the lower subsoil contains more layers of varied tex: 
ture. 
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This soil is used as irrigated and nonirrigated cropland 
and for grazing, but it is not well suited to row crops. 
The risk of water erosion is high because of the strong 
slopes. Under irrigation, this soil is best suited to -hay 
and pasture grown in a cropping system that includes an 
occasional crop of small grain. Yields are average or 
above average. (Capability unit [Ve-1, irrigated; ITTe~ 
2, nonirrigated ; Silty range site) 

Fort Collins loam, sandy substratum, 0 to 1 percent 
slopes (Fs)—This soil is on level terraces of the Hysham 
Bench. Except for the sandy substratum at a depth of 22 
to 26 inches, this soil-has a profile similar to the one des- 
eribed as representative of the Fort Collins series. Where 
plowing has been deepest, the surface layer is light clay 
loam. 

This soil is used only as irrigated cropland and is well 
suited to that use. It procluces above average yields of 
crops. (Capability unit I-1, irrigated) 

Fort Collins loam, sandy substratum, 1 to 8 percent 
slopes (Fi).—This gently sloping soil is on the Hysham 
Bench in leveelike areas. Dominant slopes are between 1 
and 2 percent. 

This soil is used only as irrigated cropland. It is well 
suited to that use, though there is some risk of erosion. It 
produces above average yields of crops. (Capability unit 
ITe-1, irrigated) 


Gilt Edge Series 


The Gilt Edge series consists of deep, well-drained soils. 
that formed from clay material and have a claypan. The 
surface layer of these soils is pale-brown or light-gray, 
platy loam or clay loam, 5 inches thick, that is underlain 
abruptly by an 8- to 12-mch upper subsoil consisting of 
brown, columnar clay. The lower subsoil is lighter col- 
ored, blocky, caleareous clay that is spotted white with 
lime from 14 to 16 inches down to 24 or 30 inches and has 
spots of gypsum below. In places coarse-textured mate- 
rial occurs below 40 inches. The surface layer ranges 
from 2 to 6 inches in thickness, and in some places the 
upper subsoil is blocky rather than columnar. These soils 
take in water slowly but have high water-holding capacity. 
They have high natural fertility but below average or- 
ganic-matter content in the surface layer. 

The Gilt Edge soils lack the strong alkalinity and strong 
salinity of the Arvada soils. They are better drained than 
the Hoven soils and have a thicker surface layer and a less 
compact subsoil. The Gilt Edge soils have a denser sub- 
soil than the Bew soils. 

Gilt Edge clay loam (Ga) (1 to 3 percent slopes) —This 
soil is on neatly level to gently undulating high benches. 
Slopes ave short and smooth. Slopes of as much as 6 per- 
cent are included along drainageways. Gilt Edge clay 
loam and loam make up about 90 percent of the mapped 
acreage, and Arvada clay, Hoven clay, and other soils 
make up about 10 percent. The Gilt Edge soils are in 
areas well covered with grass. Arvada clay is in barren 
or nearly barren areas in the narrow swales or in scattered 
spots a few feet across. Hoven clay lies in the shallow un- 
drained. basins less than 1 acre in size. 

This soil is used only for grazing, but some of it has been 
farmed and later abandoned. It is suited for continuous 
nonirrigated cultivation, and it produces average or below 
average yields in most years. There is some risk of wind 


erosion. Areas having a surface layer less than 2 inches 
thick and areas formerly cultivated produce vegetation 
similar to that of the Clayey range site. (Capability unit 
ITIs-2, nonirrigated ; Silty range site) 

Gilt Edge-Arvada complex (Gb) (1 to 4 percent 
slopes).—This soil is on nearly level to gently undulating 
high benches. Included in some of the more rolling areas 
and along the shallow drainageways are slopes of as much 
as 6 to 8 percent. 

Gilt Edge clay loam and loam make up about 50 to 60 
percent of the mapped acreage; Arvada clay, about 30 to 
40 percent; and Hoven clay, Winnett clay, and other soils, 
about 10 percent. Gilt Edge clay loam and loam are in the 
higher areas well covered with grass that are 2 to 5 acres 
in size. Arvada clay is in scattered, slightly depressional, 
nearly barren areas of less than 1 acre. Hoven clay hes in 
flat undrained basins Jess than 2 acres in size. Some of the 
higher areas of 1 acre to 2 acres are occupied by Winnett 
clay. 

The Gilt Edge soils have the profile described for the 
series. The surface layer of Arvada clay consists of ¥ to 1 
inch of light-gray loam, and it is underlain by blocky clay. 
In this complex the Arvada soils are not strongly alkaline 
and strongly saline as is the soil described for the Arvada 
series. 

This complex of soils is used only for grazing, which is 
its best use. A. few areas have been farmed and abandoned. 
Depleted or destroyed plant cover can be improved or 
restored by reseeding. (Capability unit VIs—4, nonirri- 
gated; Panspots range site) 


Glendive Series 


The Glendive series consists of generally well-drained, 
deep soils that formed in alluvium and are light colored 
and calcareous. The soils most representative of this se- 
ries have a light brownish-gray, calcareous fine sandy loam 
surface layer and, to a depth of 30 inches or more, a light 
yellowish-brown, calcareous fine sandy loam subsoil. 
Below a depth of 30 to 40 inches, the material is sandier 
than that above, and in places loose sand and gravel occur 
ata depth of as little as 14 inches. These soils take in water 
rapidly but hold only a moderate amount of it. They have 
moderately high natural fertility and a low content of 
organic matter. 

These soils oceur with the Banks, Havre, and Lohmiller 
soils. They are not so sandy in their subsoil as the Banks 
souls and are not so clayey as the Havre and Lohmiller 
soils. Glendive soils do not have a yellowish-brown sandy 
clay loam subsoil like that in the Treasure soils. 

Glendive fine sandy loam (Gh) (less than 1 percent 
slopes).—This soil is on the Jevel bottom land in the val- 
leys of the Yellowstone and Bighorn Rivers and on the 
level fans at the mouth of Buckingham Coulee. On some 
fans slopes of up to 2 percent are included. In places loam 
or loose sand underlies this soil below a depth of 30 inches. 
Most areas of this soil that are not farmed have a rough 
surface. A few spots are saline, particularly those in na- 
tive pasture on top of the slightly high areas in the irri- 
gated valleys. 

This soil is used mainly as irrigated cropland and for 
grazing. It is well suited to irrigated crops but not to non- 
irrigated crops. It blows easily because its surface layer is 
fine sandy loam. Irrigated areas under a high level of soil 
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and water management produce average or above average 
yields of most crops, but yields are below average in non- 
irrigated areas. (Capability unit ITs—1, irrigated; IVe-4, 
nonirrigated; Sandy range site) 

Glendive fine sandy loam, fans (Gm) (2 to 8 percent 
slopes) —-This soil is on the fans in the upland valleys. 
Slopes are mostly from 3 to 8 percent, but some of as much 
as 10 percent are included in places. In most areas this soil 
is calcareous at the surface, but on some of the larger fans 
itis nonealcareous in the upper 5 to 10 inches and is spotted 
with lime below. This soil is more sloping than Glendive 
fine sandy loam and Jacks the sandier subsoil below a depth 
of 80 inches. Of the acreage mapped as this soil, 10 to 20 
percent is other soils. 

This soil is suitable for nonirrigated cultivation. It 
blows eastly because it is sandy and droughty. Yields are 
below average in most years. (Capability unit [Ve-4, 
nonirrigated ; Sandy range site) 

Glendive fine sandy loam, shallow (Gn) (less than 1 
percent slopes). —This soil is on level bottom land and low 
terraces. Itis of small extent inthis county. Unlike Glen- 
dive fine sandy loam, it has loose sand and gravel ata depth 
of 14 to 22 inches. Water-holding capacity is very low, 
and natural fertility is low. 

This soil is used only as irrigated cropland. Because it 
is shallow, it should be irrigated with care. Its best use is 
for hay or pasture. Yields of the adapted crops are low. 
(Capability unit IVs—4, irrigated) ; 

Glendive clay (Gc) (less than 1 percent slopes). —This 
soil is on the level fan at the mouth of Muggins Creek. 
Unlike the fine sandy loam described as representative of 
the Glendive series, this soil has a clay surface layer, 10 
to 14 inches thick, and a sandy loam or loamy sand sub- 
soil. In some areas mapped as this soil, the surface layer 
is silty clay. Small seeped spots that are saline oceur, in 
a few places. This soil takes in water slowly but holds 
it in moderate amounts. It is hard to plow and to work. 
Wind erosion is a problem at times because the surface 
layer is fine and granular. 

This soil is used only as irrigated cropland. It pro- 
duces above average yields of most crops if soil and water 
are managed well. (Capability unit IIs-2, irrigated) 

Glendive clay loam (Gg} (less than 1 percent slopes) — 
This sot] is on the level fan at the mouth of Muggins Creek. 
Unlike the fine sandy loam described as representative 
of the Glendive series, this soil has a clay Joam surface 
Jayer, 8 to 12 inches thick, that is underlain by a sandy 
subsoil. In some mapped areas the surface layer is silty 
clay loam. Also included are a few salty seeped spots. 

This soil is used only as irrigated cropland. It produces 
above average yields of all crops if the management of 
soil and water is good. (Capability unit IIs-1, irrigated) 

Glendive loam (Go) (less than 1 percent slopes).—This 
soil is on level bottom land. Unlike the fine sandy loam 
described as representative of the Glendive series, this soil 
has a loam surface layer, 10 to 14 inches thick, and a sandy 
loam subsoil. In nonirrigated areas, this soil has a rough 
surtace and there are some salts in the slightly higher 
areas. 

Included in areas mapped as this soil are small areas of 
Glendive clay loam, Glendive fine sandy loam, or Havre 
loam. ‘The Glendive clay loam or the Havre loam is in 
the lower areas, and the Glendive fine sandy loam is in 


the slightly higher areas. These included areas make up 
less than 10 percent of the mapped acreage. 

This soil is used as irrigated cropland and for grazing. 
Tt produces average or above average yields of most crops. 
(Capability unit IIs-1, irrigated; Silty range site) 

Glendive loamy fine sand (Gs) (less than 2 percent 
slopes). —This soil is on level bottom land and on nearly 
level fans at the mouth of Buckingham Coulee. On the 
bottom land, slopes are less than one-half percent, and, in 
unitrigated areas, have a rough surface. On the fans the 
slopes are less than 2 percent, Unlike the fine sandy loam 
described as representative of the Glendive series, this 
soil has a loamy fine sand rather than a fine sandy loam 
surface layer and subsoil. In some parts of brushy pas- 
ture, Joose sand and gravel underlie this soil within 36 
inches of the surface. Water enters the soil very rapidly, 
but water-holding capacity is low. Also low are natural 
fertility and organic-matter content. Because the sur- 
face layer is sandy, severe wind erosion is likely. 

This soil is suitable as irrigated cropland. It is not well 
suited as nonirrigated cropland, because the risk of wind 
erosion is very high and the soil is very droughty. Under 
irrigation yields of most crops are about average if the 
management of soil and water is intensive. (Capability 
unit I[Ts-1, irrigated; VIe-2, nonirrigated; Sands range 
site) 

Glendive and Banks soils (Gv) (less than 1 percent 
slopes) —This mapping unit occurs in the thickly wooded 
or 'brush-covered bottom land along the Yellowstone and 
Bighorn Rivers and on some of the islands in the wider 
channels. Within short distances the texture of the sur- 
face layer and subsoil, as well as the depth of the soils, has 
variations common in Glendive soils and in Banks soils. 
Dominant in mapped areas are Glendive loam and fine 
sandy loam and Banks loam, fine sandy loam, and loamy 
fine sand. 

The Glendive soils occur in areas 2 to 5 acres in size and 
make up 60 to 70 percent of the mapped acreage. Glen- 
dive loamy sand is in some of the higher areas. The 
Banks soils, in areas of 2 acres or less, are scattered 
throughont and make up 15 to 25 percent of the mapped 
acreage. They also occur in narrow bands along the 
larger and deeper overfiow channels and near the main 
channel. Havre loam and clay loam and other soils make 
up 10 to 15 percent of the mapped acreage, The Havre 
soils are in low areas. 

Most. of the surface of these soils is rough. Channels 
are few to many; the shallow ones are more closely spaced 
than the deep, wider channels. Between the deep chan- 
nels are areas of 1 to 5 acres or more consisting of Glen- 
dive and Havre soils that are smooth enough to farm if 
they are cleared and leveled. Because the cost of develop- 
ment is high, farming probably will be only on the 
smoother, less densely wooded areas. Consequently, most 
of the acreage in these soils probably will be used for pas- 
ture. If farming is planned, more detailed studies are 
needed for sorting out the best areas. (Capability unit 
VIs-3, nonirrigated; Glendive soil: Sandy range site; 
Banks soil: Shallow to Gravel range site) 


Havre Series 


The Havre series consists of deep, well-drained, light- 
colored, calcareous loams, clay loams, and clays that 
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formed from alluvium. The soils most representative of 
this series have a light brownish-gray, calcareous loam or 
silt loam surface layer and a light yellowish-brown, cal- 
careous loam or silt loam subsoil. Havre soils are cal- 
careous throughout. Between the surface layer and the 
subsoil, there is little or no difference in color. These 
soils take in water readily and have high water-holding 
capacity. Natural fertility is high, but the content of 
organic matter is low. 

The Havre soils occur with the Glendive, Laurel, Loh- 
miller, and McRae soils. They are not so sandy as the 
Glendive soil and do not contain as much clay as the 
Lohmiller soils. Havre soils are not so wet as the Laurel 
soils nor so strongly saline. They do not have the brown- 
ish upper subsoil of the McRae soils or the threads of lime 
in the lower subsoil. 

Havre loam (Hg) (less than 1 percent slopes) —This is 
the most extensive Havre soil in the county. It is on level 
bottom land and low terraces. It has the profile described 
as representative of the Havre series. In the valleys of 
Sarpy Creek and Tullock Creek, the surface layer and up- 

per subsoil consist of very thin layers, mainly of silé loam. 

n places, particularly those still in pasture, this soil con- 
tains a few salts, but not enough to affect crops. In some 
of the native pasture, the surface is rough. At times dur- 
ing the cropping season, the water table is within 3 feet of 
the surface. In places this soil is more sandy below a 
depth of 24 to 30 inches than the soil described for the 
series, and it is underlain by loose gravel below 48 inches. 

This soil is used as both irrigated and nonivrigated crop- 
land and for grazing. Yields of nonirrigated crops are 
average. If the.management of soil and water is good, 
yields of irrigated crops are above average. Parts of 
some of the smaller valleys are flooded at times or are ir- 
rigated by waterspreading. In these areas the vegetation 
is similar to that on the Overflow range site. (Capability 
unit I-1, irrigated; IITc-1, nonirrigated; Silty range site) 

‘Havre loam, high (Hh) (less than 1 percent slopes). — 
This soil is on level terraces. It has a profile stmilar to 
the one described for the Havre series. It is higher and 
better drained than Havre loam and does not have a water 
table within 5 feet of the surface during the growing sea- 
son. 

This soil is well suited as both irrigated and nonirri- 
gated cropland and is used for those purposes and for graz- 
ing. It is one of the most productive soils in the county. 
Yields of all crops ave above average if the management of 
soil and water is good. (Capability unit I-1, irrigated; 
IIIc-1, nonirrigated ; Silty range site) 

Havre loam, moderately deep (Hi) (less than 1 percent 
slopes) —This soil is extensive in the county. Tt is shal- 
lower and droughtier than Havre loam, for loose, porous 
sand and gravel occur at a depth of 22 to 80 inches. Some 
salts occur in the areas of native pasture, but under irriga- 
tion they can be removed readily. 

This soil is used only as irrigated cropland. Under 
irrigation it produces average or above average yields of 
all crops if management is good. (Capability unit ITs-1, 
irrigated ) 

Havre loam, saline (Hm) (less than 1 percent slopes). — 
This soil is on level bottom Jand. Unlike Havre loam, it 
contains a moderate amount of salts. About 5 to 10 per- 
cent of the mapped acreage is Hysham loam. Laurel loam 
or clay loam occurs in seeped areas that are less than 1 acre 


in size. In some areas of native pasture, this soil is rough 
and has channels that are 20 to 30 feet wide and as much 
as 5 or 6 feet deep. Salt crusts on top of some of the 
slightly high areas. In irrigated areas the water table 
is within 5 feet of the surface or less during part of the 
cropping season. 

This soil is used as ivrigated cropland and for grazing. 
It is suited to both irrigated and nonirrigated crops. 
Under irrigation, average yields of most crops common 
in the county can be produced. Because yields of crops 
are low in nonirrigated areas of this saline soil, it is best 
used for hay or pasture. In the small valleys of tributary 
streams, parts of this soil are flooded in some years. In 
the flooded areas and where there is waterspreading, the 
vegetation is similar to that on the Overflow range site. 
(Capability unit TIs-3, irrigated; [Vs-5, nonirrigated ; 
Silty range site) 

Havre-Hysham loams (Hi) (less than 1. percent 
slopes). —This mapping unit is on the high, well-drained 
fan along Alkali Creek. It is about 60 to 80 percent Tlavre 
loam and about 20 to 40 percent Hysham loam. The Hy- 
sham loam is scattered throughout the mapped areas as 
hard, gray alkali spots of varied size and shape. On these 
spots most crops are sparse or stunted, but on the areas of 
Havre loam the growth of crops is good (fig. 4). The 
alkali spots improve through the years if they are managed 
with care (fig. 5). The Havre loam in this complex con- 
tains a slightly larger amount of salts in the subsoil than 
is typical of Havre soils, but not enongh to reduce yields 
much. 

These soils are used mainly for grazing, but some of the 
acreage is used for irrigated or nonirrigated cropland. 
Yields of some irrigated crops are average and of others 
are below average. ‘These soils are not well suited as non- 
irrigated cropland, because there is too much Hysham 
loam. Grazing, improved pasture, or hay is the best use. 
(Capability unit IIs-8, irrigated; TVs—5, nonirrigated; 
Silty range site) 

Havre clay loam (Hc) (less than 1 percent slopes) .— 
This soil is on level bottom land. It is similar to the 
Havre loam described for the series except that it has 8 
to 12 inches of clay loam over the loam subsoil. Included 


’ 


Figure 4—Uneven growth of a 3-year-old stand of alfalfa on 


Havre-Hysham loams under irrigation. Growth is good on the 
Havre loam but is poor on the spots of Hysham loam. 
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Figure. 5.—A newly leveled field of Havre-Hysham loams that 
shows the gray spots of Hysham loam having exposed salts. 


in the mapped acreage are areas that have a silty clay loam 
surface layer. Under irrigation, a few spots are salty or 
seeped. The water table is generally below a depth of 5 
feet in irrigated areas. 

This soil is used as both irrigated and nonirrigated 
cropland and for grazing. It is well suited to irrigated 
and nonirrigated crops. Yields of all crops are above 
average if management of soil and water is good. On parts 
of this soil in the small valleys that are flooded or are 
used for waterspreading, the vegetation is similar to that 
on the Overflow range site. (Capability unit I-1, ir- 
rigated; ITIc-1, nonirrigated; Clayey range site) 

Havre clay loam, high (Hd) (less than 1 percent 
slopes). —This soil is on level terraces. It is higher and 
better drained than Havre clay loam, and unlike Havre 
loam, high, it has only 10 to 14 inches of clay loam over 
the loam subsoil. Included in the mapped acreage are 
some areas that have a silty clay loam surface layer. In 
places a few threads of lime occur below the plow Jayer. 
The water table is below a depth of 5 feet: during the 
cropping season. 

This soil is used mainly for irrigated crops, but smal] 
areas are still in native grass. It is one of the most pro- 
ductive soils in the county for both irrigated and non- 
irrigated crops. Yields of all crops are above average if 
the management of soil and water is good. (Capability 
unit I-1, irrigated; IIIc-1, nonirrigated; Clayey range 
site) 

Havre clay loam, saline (Hf) (less than 1 percent 
slopes). —This soil is on level bottom Jand. Tt has the 
same kind of surface layer and subsoil as Havre clay loam, 
but unlike that soil, it has enough salts to reduce the 
yields of some crops. Included in mapped areas are small 
spots of Hysham clay loam. Also included are seeped, 
saline spots less than one-fourth acre in size. In irrigated 
valleys some areas of this soil that are still in pasture are 
rough and have salt crusted on top of the higher areas. 
At times during the cropping season the water Jevel in the 
irrigated valleys is within 3 feet of the surface, and in the 
nonirrigated valleys it is below 5 feet. 

This soil is used mainly for irrigated crops and for 
grazing, but it is fairly suitable for both irrigated and 
nonirrigated crops. Irrigated areas produce about aver- 
age yields of most crops, and nonirrigated areas produce 


low yields of all crops and are better suited to hay and 
pasture. In some of the small valleys where parts of this 
soul are flooded or are used for waterspreacding, the vege- 
tation is similar to that of the Overflow range site. (Capa- 
bility unit I[s-8, irrigated; [Vs—-5, nonirrigated; Clayey 
range site) 

Havre clay (Ha) (less than 1 percent slopes).—This soil 
is on level bottom land. It is similar to Havre loam but 
has 8 to 12 inches of clay over the loam and silt Joam sub- 
soil. The water table is within 3 feet of the surface at 
times during the growing season. 

Included m mapped areas are areas that have a silty 
clay loam surface layer. Also included, and making up 
about 10 percent of the mapped acreage, are areas of 
Lohmiller clay and Havre clay loam. In most irrigated 
areas there are a few salty, seeped spots less than one-half 
acre in size. 

This soil is well suited as both irrigated and nonirrigated 
cropland. It produces above average yields of most crops, 
but itis hard to plow and to work. CCnpubilied unit [Ts-2, 
irrigated; IIIe-4, nonirrigated; Clayey range site) 

Havre clay, saline (Hb) (less than 1 percent slopes).— 
This soil is on level bottom Jand. It is similar to Havre 
clay but is so saline that the selection of crops is affected, 
as well as the yields of those crops. Included in many 
places, in areas less than one-quarter acre in size, are small 
hard spots of Hysham clay or wet saline areas crusted with 
salt. The water table is within 3 feet, of the surface at 
times during the irrigation season. In nonirrigated areas 
the water table is below 5 feet. 

This soil is suitable as both irrigated and nonirrigated 
cropland. Yields are average for irrigated crops and are 
below average for nonirrigated crops. This soil is hard 
to plow and work. (Capability unit IIs-3, irrigated; 
IVs-5, nonirrigated; Clayey range site) 

Havre and Glendive soils (Hn) (less than 1 percent 
slopes). —This mapping unit is in wooded or brushy areas. 
These areas are on bottom land along the Yellowstone and 
Bighorn Rivers and on islands in the rivers. The mapping 
unit is made up mostly of Havre loam, Glendive loam, and 
Glendive fine sandy loam, Havre loam makes up 60 to 70 
percent and is in areas of 5 acres or more, Glendive loam 
and fine sandy loam make up 20 to 85 percent and are in 
areas of | acre or more. Glendive loamy fine sand; Glen- 
dive fine sandy loam, shallow; Elavre loam, moderately 
deep; and Bank soils make up the remaining 5 to- 10 per- 
cent and axe in areas less than 1 acre in size. Most areas 
of these soils are rough; they are cut by many channels 
of varied width and depth. These rough areas need con- 
siderable leveling and Jand conditioning before they can 
be irrigated. Some areas up to 10 acres in size are smooth 
and can be farmed without too much deep leveling. 

These soils are used only as pasture, but they are suited 
to both irrigated and nonirrigated crops. (Havre soils: 
capability unit I-1, irrigated; [1Ic-1, nonirrigated; Silty 
range site; Glendive soils: capability unit IIs-l, ivri- 
gated; [Ve-4, nonirrigated; Sandy range site) 

Havre and Lohmiller soils (Ho) (less than 1 percent 
slopes).—This mapping unit is in narrow valleys of dry 
streams. It is mace up mostly of Havre loam, Havre 
clay loam, Havre clay, Lohmiller clay loam, and Lohmiller 
clay. Included in small areas are Glendive sandy loam or 
Bowdoin clay. Also included are steep parts of the valley 
walls, Havre soils, Lohmiller soils, or both, occur in parts 
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of the valleys. Most of the bottom lands in these valleys 
are less than 100 feet wide, and some of them are cut so 
much by channels that they cannot be used for farming. 
Some parts of these valleys are flooded during periods 
when runoff is rapid. In some places level areas up to 5 
neres or more in size are Gioble for hay that can be 
watered by flood irrigation or by waterspreading. In 
these places the vegetation is similar to that on an Over- 
flow range site. 

These soils ave best used as range. They produce a large 
amount of native forage under good management. (Ca- 
pability unit Vle-3, nonirrigated; Havre soils: Silty 
range site; Lohmiller soils: Clayey range site) 

Havre and Lohmiller soils, 8 to 15 percent slopes 
(Hp)|—This mapping unit is along the eroded and dissected 
edges of the Hysham Bench. It is made up of Havre 
loam, Havre clay loam, Lohmiller clay loam, Lohmiller 
clay, and small inclusions of Glendive fine sandy loam, 
Hysham loam, and Hysham clay loam. From top to bot- 
tom of the slopes, the surface layer varies within short dis- 
tances. The Havre and Lohmiller soils ave more variable 
than the soils described as typical of the Havre and Loh- 
miller series, and they have a lower content of organic mat- 
ter in the surface layer and subsoil. These soils are not 
so productive as the Havre and Lohmiller soils that are 
more nearly level. 

These soils are not well suited for cultivation and are 
best used for hay or pasture. (Capability unit’ VIe-1, 
irrigated; [Ve-3, nonirrigated; Havre soils: Silty range 
site; Lohmiller soils: Clayey range site) 

Havre and Lohmiller soils, 15 to 35 percent slopes 
(Hr].—This mapping unit is along the steep and very steep 
eroded edges of fans and terraces. Tt is steeper and 
rougher than Havre and Lohmiller soils, 8 to 15 percent 
slopes, and it includes more barren or nearly barren areas. 
In about 40 to 50 percent of the mapping unit, slopes are 
more than 85 percent. Areas of one-half acre or less of 
barren vertical walls are common along the deep drainage- 
ways and on the slopes flanking the bottom Jand. Small 
spots of saline or alkali soils are included. 

This mapping unit is used only for grazing, which is its 
best use. Because slopes are steep, the risk of erosion is 
severe if vegetation is depleted. Under good management, 
the volume of native forage is good. Depleted range can 
be restored by reseeding. (Capability unit VIe-4, non- 
irrigated ; Havre soils: ‘Thin Silty range site; Lohmiller 
soils: Thin Clayey range site) 

Havre and Lohmiller soils, saline (Hs) (less than 1 per- 
cent slopes). —This mapping unit’ is on the narrow bottom 
land of streams in the uplands. It ig similar to Havre and 
Lohmiller soils but is so saline or alkaline that the choice 
of suitable plants is affected. In most places the vegetation 
is saltgrass and greasewood. Included areas of Hysham 
loam or Flysham clay loam make wp more than 20 percent 
of the mapping unit. 

The valleys nm which the mapping unit ocenrs are gen- 
erally Jess than 200 feet wide. Many of them are rough, 
for they are cut by many channels. In other valleys the 
bottom Jand is smooth and suitable for hay if water is ap- 
plied by flood irrigation or by waterspreading. 

These soils are used mostly for grazing. Some hay is 
raised in areas where water is applied by waterspreading. 
The volume of forage is high. (Capability unit VIe-8, 


‘of crops are average or above average. 


nonirrigated; Havre soils: 


Silty range site; Lohmiller 
soils: Clayey range site) 


Hesper Series 


The Hesper series consists of deep, well-drained, silty 
soils that formed in material containing a high percentage 
of silt and very fine sand.- The silty material-was-deposited 
on the highest benches, mainly by wind. These soils have 
a grvayish-brown loam or silt loam surface layer 3 to 4 
inches thick. Tt is underlain. by an upper subsoil consist- 
ing of 8 to 12 inches of brown, noncalcareous, blocky heavy 
silty clay loam. Beginning at 14 to 18 inches and extend- 
ing to as much as 40 inches, the material is lighter colored, 
calcareous silt Joam or loam spotted with white lime. 
Below 40 inches or more is calcareous loam, silt loam, or 
very fine sandy loam. On the high benches in the upper 
part of Beaver Creek and Horse Creek drainage systems, 
these soils have a slightly darker colored surface layer and 
are more silty than they are on the benches nearest the 
Yellowstone Valley. They are more sandy on these 
benches, and a few pebbles are on the surface. These soils 
take In water readily and have high water-holding capac- 
ity. Natural fertility is high, and the content of organic 
matter is average. 

The Hesper soils are more silty throughout than the 
Briggsdale, Wanetta, and Edgar soils, and they contain 
more clay in their upper subsoil than the Wanetta and 
Edgar soils. Unlike the Wanetta soils, they are not under- 
lain by loose sand and gravel. 

iHesper loam, 1 to 4 percent slopes (Hu).—This soil is 
on gently sloping or gently undulating, high upland 
benches south of the Yellowstone River. It has the pro- 
file described as representative of the Hesper series. 

The acreage mapped as this soil is 90 percent or more 
Hesper loam and silt loam, and the rest is other soils. In- 
cluded in places is Gilt Edge clay loam or loam in areas up 
to 2 acres in size. In most areas mapped as this soil, 
Shonkin loam or Hoven clay is included in a few un- 
drained depressions less than one-quarter acre in size. A 
few fragments of scoria the size of stones are on the 
benches at the head of Bear Creek.. In places strong] 
calcareous gravelly loam or clay loam underlies this soil 
within 5 feet of the surface. On some crests and knolls, 
the depth to lime is as little as 8 inches. 

This soil is used as nonirrigated cropland and for graz- 
ing: It is one of the most productive nonirrigated soils 
in the county. In fields that are summer fallowed, yields 
(Capability unit 
TTIc-1, nonirrigated ; Silty range site) 

Hesper loam, 4 to 8 percent slopes (Hv).—This soil is on 
sloping or undulating, high upland benches south of the 
Yellowstone River. Included in mapped areas are small, 
shallow, undrained depressions of Shonkin loam or Hoven 
clay that are fewer in number and more widely spaced 
than those inchided with Hesper loam, 1 to 4 percent 
slopes. Also, on ridges and knolls, there is a larger acreage 
of soils that are shallow to lime. On the benches near the 
Yellowstone Valley, pebbles are on top of some of the 
ridges and knolls in areas Jess than one-half acre in size. 

This soil is used as nonirrigated cropland and for graz- 
ing. It is well suited as nonirrigated cropland, but there 
is some risk of erosion: If it is summer fallowed, it pro- 
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duces average or above average yields of crops. (Capabil- 


ity unit ILle-2, nonirri igated; Silty range site) 


Hilly Gravelly Land 


Hilly gravelly land (Hw) is on the steep dissected edges 
and eroded remnants of high terraces. It is mostly in the 
southern part of the county. Slopes range from 10 to 40 
percent. Very gravelly sandy loams or loamy s sands male 
up 90 percent of this land. In some places Bainville or 
Midway soils make up the rest, ancl occur on steep slopes 
below the gravel deposits. The very gravelly sandy loams 
or loamy sands are underlain by Joose sand or sand and 
gravel ab a depth of 8 to 12 inches. Lime crusts the 
pieces of gravel. Hesper loam or Wanetta loam are on 
some of the smooth, narrow crests or ridges in areas of less 
than 2 acres. 

This soil is used only for grazing. It produces only a 
small amount of native forage, even if management is good 
(fig. 6). (Capability unit “VIs-2, nonirrigated; Gravel 

range site) 


Hoven Series 


The Hoven series consists of dense clays that are saline 
in some places and nonsaline in others. The nonsaline 
clays consist of material that has been washed into un- 
drained basins and other depressions. ‘Their surface layer 
is light-gray loam 1 to 3 inches thick, and their subsoil 
is compact, blocky clay with grayish and brownish mot- 
tles in the lower part. In most years. water ponds on the 
nonsaline soils for a few days to a few weeks, but the 
soils dry out later. Stands of vegetation are excellent in 
the nonsaline areas. 

The saline Hoven soils are deep, strongly alkaline and 
very strongly alkaline, and barren or nearly barren. On 
the surface they have a layer of light-gray loam only 1% 
to 14 inch thick. It is underlain by strong gly alkaline, com- 
pact, structureless clay that is spotted with gypsum at a 


depth of 4 to 8 inches. These spots extend to a depth of 30 
to 40 inches. The pH of saline Hoven soils is 8.8 or more 
throughout the profile. 

Hoven soils take in water very slowly but have high 
or very high water-holding capacity. Natural fertility is 
moderate or very low. 

Hoven soils in the basins have a thinner surface layer 
and a more compact, grayer subsoil than Shonkin soils. 
The saline Floven soils are more barren than the saline- 
alkali Marias and Pierre soils and have a more compact, 
denser subsoil. A. salt crust has not formed on the dry 
saline Hoven soils. The Sage soils, in contrast, have a thin 
crust of salt on the surface and a high water table most of 
the year. 

Hoven clay (Hx) (less than 1 percent slopes) —This soil 
does not contain enough salts to be called saline. It is in 
flat, undrained basins. Water stands for the longest 
periods in some of the lower parts of the larger basins. 
These areas are as large as 1 acre, and they lack vegeta- 
tion or support only awater- loving plants. Included in 
mapped areas are small areas of Arvada elay or Shonkin 
loam. 

This soil is used only for grazing, which is its best use. 
It produces a large amount of erases in most years. (Ca- 
pability unit VIw-3, nonirrig eat ed; Overflow range site) 

Hoven and McKenzie soils (Hy) (0 to 4 percent 
slopes) —This mapping unit consists of barren clays on 
level and sloping fans and terraces. It is mainly in areas 
north of the Yellowstone River. About 90 to 95 percent 
of the acreage consists of McKenzie clay and of Floven soil 
that is clayey but more saline than Hoven clay in the 
basins. Arvada clay, Sage silty clay, and Maras clay, 
saline-alkali, either singly or together, make wp the re- 
maining 5 to 10 percent and occur in areas as much as 1 
acre in size. About 70 to 80 percent of the surface is bar- 
ren. The vegetation that does grow is in closely-spaced 
clumps a few feet across or is widely scattered in areas 
as much as one-quarter acre in size (fig. 7). 


Figure 6.—Hilly gravelly land on the steep eroded edges of high 
gravelly terraces. The vegetation is mainly yucca and bluebunch 
wheatgrass. Gravel range site. 


Figure 7.—Hoven and McKenzie soils are mostly barren, but there 

are clumps and sparse patches of greasewood, Gardner saltbush, 

Sandberg bluegrass, western wheatgrass, and pricklypear cactus. 
Saline Upland range site. 
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This complex is used only for grazing, which is its best 
use. The total yield of forage is very low, even if range 
management is good. Waterspreading in suitable places 
improves the native forage. (Capability unit VIIs-4, 
nonirrigated ; Saline Upland range site) 


Hysham Series 


The Hysham series consists of deep, well-drained, alkali 
loams and clay loams that are calcareous and light colored. 
In grassland these soils have a light grayish-brown loam 
surtace layer 2 or 3 inches thick. Their upper subsoil is 
light yellowish-brown, very hard, columnar or blocky loam 
or clay loam 6 to 8 inches thick. Tt is calcareous and 
strongly alkaline. Below a depth of 8 to 10 inches, the 
lower subsoil is strongly alkaline loam or clay loam that 
is softer than the material above and has a few streaks 
and specks of salts. In cultivated fields Hysham soils are 
in hard, cloddy spots that generally are in poor tilth and 
are poorly suited to most crops. These soils take in water 
very slowly but have high water-holding capacity. Nat- 
ural fertility is low. Productivity and workability can 
be improved by managing these soils intensively for sev- 
eral years. 

The FHysham soils occur with the Havre and Lohmiller 
soils but, unlike them, are alkali and contain large 
amounts of salts, Hysham soils do not have the erayish 
surface layer and the clay subsoil that are in the Arvada 
soils. 

Hysham-Havre leams [Hz) (less than 2 percent 
slopes).—These soils are on the level fan along Alkali 
Creek, They have a higher percentage of Flysham loam 
than have Havre-Hysham loams. They are made up of 
about, 60 to 80 percent Hysham loam and 20 to 40 percent 
Havre loam. Fflysham loam occurs in hard spots of varied 
size and shape and supports poor stands of most crops, but 
Havre loam supports good stands. Most crops, therefore, 
grow unevenly in fields of these soils. Only crops tolerant 
of alkali should be grown on these soils (fig. 8). 

These soils ave used mainly for grazing. They are 
suited to irrigated crops but not to nonirrigated crops. 
Yields of most crops are below average. (Capability unit 
IVs-1, irrigated; VIe-3, nonirrigated; Silty range site) 


Figure 8—Typical vegetation on Hysham-Havre loams, mainly 
greasewood, big sagebrush, and western wheatgrass. 


Laurel Series 


The Laurel series consists of deep, wet loams and clay 
loams that are very strongly saline and alkali. Salts 
thinly crust these soils in spots or over the entire surface. 
The upper 14 to 20 inches is grayish-brown, granular loam 
or clay loam containing an abundance of accumulated salts 
and gypsum that make the soil fluffy. Stratified materials 
as Coarse textured as loamy fine sand occur below a depth 
of 30 inches. The concentration of salts decreases with 
increasing depth but is high throughout. the profile. Most 
of the year the water table is within 5 feet of the surface 
and, in some places, rises to within 2 feet during the irri- 
gation season. ‘These soils support only salt-tolerant 
plants. 

These soils occur with the Arvada, Cherry, and Sage 
soils. Laurel soils are wetter and more saline than the 
Arvada soils and are not so clayey in the subsoil. Unlike 
the nonsaline Cherry soils, Laurel soils are saline and 
alkali. They have a loam and clay loam subsoil, whereas 
the Sage soils have a clay subsoil. 

Laurel clay loam (la) (less than 1 percent slopes).— 
This soil is on level terraces and fans. It has a light-gray 
loam surface layer about 1 to 2 inches thick. At a depth 
of 6 to 8 inches, its strongly alkaline, blocky, clayey upper 
subsoil grades to a lower subsoil of strongly saline, granu- 
lay clay loam that contains many spots of salis and gypsum. 
Ata depth of 12 to 16 inches, the clay loam is massive and 
strongly alkaline. It contains an abundance of salts and 
gypsum that decreases with increasing depth. Stratified 
loam and sandy loam occur at a depth below 30 to 40 
inches. In most. places the water table is below 5 fect. 
In other places this soil is seeped and wet and has a thin 
crust of salt in spots or over the entire surface. The areas 
of this seeped soil range from 1% acre to 10 acres. 

Most areas of this soil ave improved by artificial drain- 
age, particularly those in the wetter areas. Some reclama- 
tion 1s needed before crops can be grown under irrigation, 
but full reclamation is not possible or necessary. After 
10 years or more of reclamation, only limited cropping is 
feasible. (Capability unit IVw-l, irrigated; VIw-2, 
nonirrigated; Saline Subirrigated range site) ms 

Laurel loam (Lb) (Jess than 4 percent slopes) —This soil 
is on level bottom land and low terraces. It is similar to 
Laurel clay loam but is loam throughout the profile. In 
places the soil is. not seeped and crusted with salt’ on the 
surface. The dry areas of this sotl resemble areas of 
Flysham loam. Included with this soil on slopes of as 
much as 5 percent are areas up to 5 acres in size. These 
areas ave on fans just below Hysham Bench. 

If this soil is drained and reclaimed, it produces low 
yields of adapted crops for many years, but without drain- 
age and reclamation, this soil is not suitable for cultivation. 
Improving this soil takes 10 years or more, but complete 
reclamation is not possible. (Capability unit TVw-l, 
invigated; VIw-2, nonirrigated; Saline Subirrigated 
range site) 


Lismas Series 


The Lismas series consists of shallow clays that formed 
in place from platy clay shale. These soils have a clay 
surface layer and subsoil. The surface layer is granular 
or crusty, and the subsoil is massive. Bedded shale occurs 
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at a depth of 6 to 16 inches. These soils are slightly to 
strongly alkaline. 

The Lismas soils occur with the Midway and Pierre 
soils. They have a thin, crusty surface layer in areas 
where they: occur with Pierre soils that are saline-alkali. 
Lismas soils are more clayey than the Midway soils and 
are shallower to the underlying shale than the Pierre soils. 

Lismas clay (lc) (15 to 40 percent slopes).—This soil 
is on hilly uplands south of the Yellowstone River. In a 
few included areas slopes are more than 40 percent, and 
in others they are less than 15 percent. Included in the 
mapped acreage ave Pierre clay and other soils. Pierre 
clay makes up about 10 to 20 percent of the mapped acre- 
age, and other soils amount to about 10 percent. Lismas 
clay is on convex ridges and crests and on the upper and 
middle parts of the steeper slopes. Pierre clay 1s on the 
lower parts of some of the smoother slopes of less than 20 
percent. Other included soils are Marias clay, saline- 
alkali, on some of the fans less than 5 acres in size; Havre 
and Lohmiller soils on the narrow bottom lands along 
streams; and small areas of Hilly gravelly Jand on some of 
the crests. In places shale crops out in areas less than one- 
fourth acre in size. On the slopes below the gravel 
benches, pebbles are scattered on the surface of this soil. 

Lismas clay has a granular surface layer and is only 
slightly or moderately alkaline, whereas Lismas-Pierre 
clays, saline-alkali, have a crusty surface layer and are 
strongly alkaline. In most places depth to shale is more 
than 10 inches, but it is as little as 6 inches on the narrow 
crests. 

This soil is used only for grazing, which is its best use. 
Under good management, it produces a moderate amount 
of native forage. Depleted plant cover can be improved 
or restored by reseeding. (Capability unit VITs-1, non- 
irrigated; Shallow Clay range site) 

Lismas-Pierre clays, saline-alkali (lc) (15 to 35 per- 
cent slopes).—These soils are on hilly to dissected shale 
uplands north of the Yellowstone River. In some small 
included areas slopes are more than 35 percent, and m 
others they are less than 15 percent. The mapped acreage 
is made up of about 50 to 60 percent Lismas clay, saline- 
alkali; about 80 to 40 percent Pierre clay, saline-alkali; 
and about 10 percent other soils. The other soils are Mar- 
ias clay, saline-alkali, in swales or on fans of less than 5 
acres in size; Hoven clay, saline, on the barren flats and 
in the valleys; and small areas of Shale ae less than 
one-fourth acre in size. Lismas clay, saline-allkali, is on 
the ridges and crests on the upper paris of the slopes and 
on the steeper, more dissected parts of the unit. Pierre 
clay, saline-alkali, is on the lower and smoother parts, gen- 
erally on slopes of Jess than 25 percent. , 

In this mapping unit, Lismas clay has a crusty surface 
and is strorigly alkaline. Salts and gypsum have accumu- 
lated in the upper part of weathered shale. 

These soils are used only for grazing. Grazing is 
their best use, but even under good management yields of 
native forage are low. Depleted range can be improved 
by reseeding. (lismas clay, saline-alkali: capability 
mut VITs-I, nonirrigated; Shallow Clay range site; 
Pierre clay, saline-alkali: capability unit VIs—-t, non- 
irrigated; Dense Clay range site) 

‘Lismas-Midway complex (lf) (15 to 85 percent 
slopes) —This complex is on hilly shale uplands in the 
southern part of the county. In small included areas 


slopes are 8 to 10 percent. The mapped areas are made 
up of about 40 to 60 percent Lismas clay, about 30 to 50 
percent Midway clay. loam, and about 10 percent other 
soils. Lismas clay and Midway clay loam oceur closely 
intermingled with each other on the slopes. On many of 
the crests and knolls areas less than 1 ace in size consist 
of Bainville loam, Bainville silt loam, or Tullocl fine 
sandy loam. Marias clay and Marias clay, saline-alkali, 
are In the narrow valleys and on fans. In places shale 
crops out in areas of less than one-half acre. 

This complex is used only for grazing, which is its best 
use. Much native forage can be produced if management 
is good, Depleted range can be improved by reseeding. 
(Capability unit VIe-4, nonirrigated; Thin Clayey range 
site) 

Lismas-Shale outcrop complex (lg) (20 to 50 percent 
slopes).—This complex occurs both north and south of the 
Yellowstone River. It is rough, broken, and dissected. 
Lismas clay makes up about 60 to 70 percent of the com- 
plex; Shale outcrop, about 25 to 35 percent; and Pierre, 
Ffoven, Marias, and other soils, about 5 percent. South 
of the river the Lismas clay has a granular surface layer, 
and north of the river it has a crusty surface layer and is 
strongly alkaline. 

This complex is used only for grazing. It produces only 
a small amount of forage, even under godd management. 
(Capability unit VITs-5, nonirrigated; Shale range site) 


Lohmiller Series 


The Lohmiller series consists of deep, well-drained soils 
that are light colored and calcareous. In most places these 
soils have a pale-olive, granular clay loam or clay surface 
layer. A similarly colored clay loam and silty clay loam 
subsoil extends to a depth of 20 to 40 inches or more and is 
underlain by stratified loam, silt loam, or sandy loam. 
These soils take in water slowly and have high water-hold- 
ing capacity. Natural fertility is high, but the supply of 
organic matter is very low. 

The Lohmiller soils occur with the Cherry, Havre, and 
Hysham soils. They donot have a brownish subsoil as cdo 
the Cherry soils. Lohmiller soils have more clay in their 
subsoil than the Havre soils but less than the Bowdoin 
soils. They are not strongly alkaline, as are the Hysham 
soils. ; : 
Lohmiller clay loam {lo} (less than 1 percent slopes) .— 
This soil is on level bottom land. It consists of 18 to 26 
inches of clay loam underlain by loam, silt loam, and very 
fine sandy loam. Except that it is on bottom Jand rather 
than low terraces, it is similar to Lohmiller clay loam, 
high. On the bottom land the water table is within 3 feet 
of the surface at times during the irrigation season. In 
places a few seeped saline spots occur that are less than 
one-half acre in size. 

This soil is well suited to irrigated and nonirrigated 
crops, and it produces yields of irrigated crops that are 
above average. (Capability unit I-1, irrigated; ITIc-1, 
nonirrigated; Clayey range site) 

Lohmiller clay loam, 1 to 3 percent slopes (Lr) —This 
soil is slightly more sloping than Lohmiller clay loam but 
is like that soil in other respects. The largest single area 
of this soil is on gently sloping fans near the town of Big- 
horn. Slopes are between 1 and 2 percent below the irriga- 
tion canals but are about 3 percent above them. The pro- 
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file of this soil is similar to the one described for the 
Lohmiller series, but the stratified loamy material is at a 
depth of only 16 to 20 inches in most places. In some areas 
on top of fans the clay loam surface layer is only 12 mches 
thick. These areas are up to 2 acres in size. 

This soil is well suited to both irrigated and nonirri- 
gated crops, and it produces yields that are average or 
above average. It is slightly more susceptible to erosion 
than the nearly level Lohmiller soils. (Capability unit 
Ile-1, irrigated ; ITIc-1, nonirrigated; Clayey range site) 

Lohmiller clay loam, fans, 0 to 1 percent slopes (1s) — 
This soil is on level or nearly level fans. It has slightly 
less water-holding capacity than the soil described for the 
Lehmiller series because the clay loam surface layer and 
subsoil are only 16 to 24 inches thick and the sandier mate- 
rial is nearer the surface. This soil is similar to Lohmiller 
clay loam, high, but is on fans rather than low terraces 
and is shallower to sandier materials. 

This soil is well suited to irrigated and nonirrigated 
crops. Yields of these crops are above average. (Capa- 
bility unit I-1, irrigated; ITIc-1, nonirrigated; Clayey 
range site) 

Lohmiller clay loam, high (lt) (less than 1 percent 
slopes) —This soil is on level terraces and the lower end of 
the long fans. It has the profile described for the Loh- 
miller series. 

This soil is well suited as irrigated and nonirrigated 
cropland. It produces above average yields of crops if 
the management of soil and water is good. (Capability 
oa I-1, irrigated; IITc-1, nonirrigated; Clayey range 
site 

Lohmiller-Hysham clay loams (ly) (less than 1 percent 
slopes) —These soils are on the level bottom land and ter- 
races. Of the mapped acreage, about 75 to 85 percent is 
Lohmiller clay loam and 15 to 25 percent is Hysham clay 
loam. Hysham clay loam is scattered in hard, cloddy spots 
of varied shapes that are less than one-half acre in size. 
Lohmiller clay loam is like the soil described as representa- 
tive of the Lohmiller series, but its lower subsoil contains 
slightly more salts. Hysham clay loam is finer textured 
than Hysham loam to a depth of 16 to 22 mches but is the 
same as Hysham loam below that depth. In places the clay 
loam is only 10 to 12 inches thick. In the spots of Hysham 
clay loam, water is taken in slowly and the hard crusty 
surface layer retards germination and emergence of plants. 
Crops grow better on the Lohmiller clay loam because 
more moisture is available and the surface layer is not hard 
and crusted. On the unit a3 a whole, crops grow unevenly. 

These soils are suited to most crops. Yields of some 
crops are below average and of others are about average. 
(Capability unit [Is-3, irrigated; IVs~5, nonirrigated; 
Clayey range site) 

Lohmiller elay (lh} (less than 1 percent slopes) —This 
soil is on Jevel bottom land. Tt is similar to the clay loam 
described as representative of the Lohmiller series, but its 
surface layer is 12 to 18 inches of clay instead of clay loam. 
Included in some places are areas of silty clay. A few 
salty, seeped spots less than 1 acre in size are also included. 
In the irrigated valleys the water table is within 8 feet of 
the surface during part of the cropping season, but it is 
below 5 feet in nonirrigated areas. 

This soil is used mainly for irrigated crops, but it is also 
well suited to nonirrigated crops. Yields of most crops are 
above average. Plowing and working this soil are hard. 


(Capability unit [Is-2, irrigated; [TTe-4, nonirrigated ; 
Clayey range site) 

Lohmiller clay, high (lm) (less than 1 percent slopes) — 
This soil is on level fans and low terraces. It is similar to 
Lohmiller clay but is higher and better drained. Also, the 
water table is seldom within 5 feet of the surface for long 
periods. Included in some mapped areas are a few spots 
of Hysham elay less than one-tenth acre in size, 

This soil produces average or above average yields of 
both irrigated and nonirrigated crops. It is hard to work 
and to plow. (Capability unit I[s-2, irrigated; IIe, 
nonirrigated; Clayey range site) 

Lohmiller-Hysham clays (lu) (less than 1 percent 
slopes).—These soils are on level bottom land and low ter- 
races. Of the mapped acreage, about 75 to 85 percent is 
Lohmiller clay and about 15 to 25 percent is Hysham clay. 
These soils are similar to Lohmiller-Hysham clay loams, 
but their surtace layer is clay instead of clay loam. The 
clay extends to a depth of 10 to 14 inches. 

These soils are used mainly for grazing, but they are also 
suitable as cropland. Yields of some crops are average and 
of others are below average. (Capability unit IIs-8, irri- 
gated; [Vs-5, nonirrigated; Clayey range site) 

Lohmiller clay, wet (Ln) (Jess than 1 percent slopes) .— 
This soil is on level bottom land and low terraces just below 
the Hysham Bench. Included in areas mapped are small 
areas that have a clay loam surface layer. Also included 
are marshy areas and areas of open water in shallow drain- 
ageways 50 to 100 feet wide. The water table is at or near 
the surface during most, of the year and is highest during 
the irrigation season. In areas up to 5 acres or more in 
size, the water is at the surface most of the year. This 


excess water is the result of seepage from the main irriga- 


tion canal and of using too much irrigation water for many 
years. 

This soil consists of clay, 18 to 26 inches thick, that is 
underlain by loam, silt loam, and fine sandy loam. Be- 
cause the soil has been wet for a long period, it is mottled 
and, in the wettest. places, 1s slightly grayer than normal. 
After this soil is drained, salimity is evident. 

In its present condition, this soil is not suitable for culti- 
vation; it is used entirely for grazing. If it were drained 
and irrigated, yields of most crops would be about average. 
oe ity unit IVw-l, irrigated; VIw-1, nonirrigated; 

ubirrigated range site) 


Marias Series 


The Marias series consists of deep, well-drained clays 
that are saline-alkali in many places. When these soils 
dry after rains, they shrink and form deep, wide cracks. 
After they are again wetted, they swell and the cracks 
close. Because the soil material moves as the cracks open 
and close, the faces along the cracks are polished and 
grooved below a depth of 10 to 12 inches. Some of the 
granules from the surface layer fall into the cracks. 

Tn areas that are not saline-alkali, the surface layer is 


' grayish-brown, granular clay and the subsoil is lighter 


colored, moderately alkaline clay. White spots of hme 
occur below a depth of 10 to 14 inches, and, accumulated 
gypsum oceurs below 40 inches. In the saline-alkali areas, 
a grayish, massive crust, 4, to 14 inch thick, covers the 
entire surface and seals it when these soils dry after rains. 
The subsoil in the saline-alkali areas is strongly alkaline or 
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very strongly alkaline, grayish-brown to olive-gray, blocky 
clay in which salts and gypsum have accumulated at a 
depth below 20 inches, 

Except through the cracks, all Marias soils take in water 
slowly or very slowly, but they hold a large amount that is 
available to plants during the middle and latter part of the 
erowing season. The Marias soils that are not saline- 
alkali have high natural fertility and an average content 
of organic matter. Natural fertility is low in the saline- 
alkali Marias soils. 

Marias soils are lighter colored in the surface layer and 
upper subsoil than the Promise soils and have a lower con- 
tent of organic matter. They are not, so clayey or dense 
as the Bowdoin soils, and they are deeper to platy shale 
than the Pierre soils. The saline-alkali Marias soils occur 
with the saline Hoven soils and with the saline-alkali 
Pierre soils Their surface is not glazed and barren or 
nearly barren like that of the saline Hoven soils, and their 
subsoil is not so dense and strongly alkaline. 

Marias and Promise clays (Mi) (4 to 8 percent 
slopes) —These soils are on rolling, high uplands mainly 
in the southern part ofthe county. Included in some areas 
are slopes of 8 to 10 percent, and in other areas slopes are 
less than 4 percent. Marias clay or Promise clay occurs 
separately in some areas. These soils make up about 90 
percent of the mapped acreage. Midway clay loam, Lismas 
clay, or Pierre clay makes up about 10 percent anc are on 
some of the knobs and narrow, sharp ridges. 

Marias clay is similar to Promise clay but has a shghtly 
lighter colored surface layer and upper subsoil and is lower 
in organic-matter content. Also, organic matter does not 
extend so deeply in the Marias soils. 

These soils are well suited to nonirrigated crops and 
produce average or above average yields. They are sus- 
ceptible to blowing because the surtace layer is granular, 
Washing is likely because slopes are not gentle. (Capa- 
bility unit ITTe-5, nonirrigated; Clayey range site) 

Marias clay, saline-alkali, 0 to 1 percent slopes 
(Ma].—This soil is on level fans and terraces north and 
south of the Yellowstone River. In most areas it has a 
profile like the one described for the Marias series, Of 
the acreage mapped as this soil, about 5 percent is gen- 
erally Hoven clay, saline, in scattered spots. South of 
the river, particularly on Hysham Bench, this soil is not 
so crusty as it is north of the river and small scattered 
spots of Hoven clay, saline, are not included in the mapped 
areas. Compared with Marias clay, fans, saline-alkali, 
this soil is more nearly level. 

This soil is suitable for only limited use as irrigated 
cropland, and it is not well suited as nonirrigated crop- 
land. It produces below average yields of most irrigated 
crops and low yields of native forage. (Capability unit 
IVs-2, irrigated; VIs—4, nonirrigated; Dense Clay range 
site) 

Marias clay, saline-alkali, 1 to 10 percent slopes 
(Mb).—This soil is on undulating to rolling uplands north 
of the Yellowstone River. Slopes of 2 to 6 percent are 
dominant. This soil has a profile similar to the one de- 
scribed for the Marias series, but in some places it is under- 
Jain by shale within 42 inches of the surtace. 

Of the acreage mapped as this soil, Pierre clay and 
Pierre clay, saline-alkali, make up 10 to 15 percent. They 
occur, in. areas 2 to 15 acres in size, in the slightly convex 
areas and on the slopes along the shallower dyainageways. 


Lismas clay, saline-alkali, and Hoven clay, saline, make up 
5 to 10 percent of the mapped acreage. Lismas clay, 
saline-alkali, is in areas 14 acre to 2 acres in size on small 
ridges, knolls, and crests and on slopes along the deeper 
drainageways. Eloven soils are the small barren. spots, 
or slick spots, scattered throughout the mapped areas. 

This soil is used only for grazing, which is its best use. 
Tt produces only fair stands of native grasses. (Capa- 
bility unit VIs4, nonirrigated; Dense Clay range site) 

Marias clay, fans, saline-alkali (Mc} (1 to 8 percent 
slopes).—This soil is on fans, mostly north of the Yellow- 
stone River. It has a profile like the one described for 
the saline-alkali soils of the Marias series. Small barren 
spots of Floven clay, saline, make up about 5 percent or 
less of each mapped area, 

This soil is used only for grazing, which is its best use. 
Even under good management, stands of native grasses 
are only fair. (Capability unit VIs-2, irrigated; VIs-, 
nonitrigated; Dense Clay range site) 

Marias-Hoven clays, saline (Md) (0 to 6 percent 
slopes) —These soils are on undulating uplands and on 
fans, mostly north of the Yellowstone River. Marias 
clay, saline-alkali, makes wp about 65 to 80 percent of the 
mapped acreage; Hoven clay, saline, about 15 to 80 per- 
cent; and all other soils, about 5 percent. The Marias 
clay, saline-alkali, is crusty, but it supports vegetation. 
The Hoven clay, saline, is scattered throughout, the 
mapped areas in the barren spots 5 to 10 or more feet wide 
and as much. as one-eighth acre in size. Pierre clay, saline- 
alkali, ov Lismas clay, saline-alkali, occurs in the uplands 
on the slightly higher knobs and along drainageways. In 
narrow valleys along the small streams are areas of Bow- 
doin, Havre, Hysham, Lohmiller, and Sage soils. 

The Marias clay, saline-alkali, has a profile like the 
one described for saline-alkali soils in the Marias series. 
The Hoven clay, saline, has a profile like the one described 
for the saline soils in the Hoven series. 

This mapping unit is used only for grazing, which is its 
best use. Yields of forage are low, but in suitable places 
yields can be increased by waterspreading. Reseeding 
improves the cover of depleted range. (Capability unit 
Vis-2, irrigated; VIs-+t, nonirrigated; Panspots range 
site) 

Marias-Pierre clays, saline-alkali (Me) (4 to 10 per- 
cent slopes).—These soils are on rolling uplands north of 
the Yellowstone River. About 50 to 60 percent of the 
mapped acreage is Marias clay, saline-alkali; about 30 to 
40 percent is Pierre clay, saline-alkali; and about 10 to 15 
percent is Lismas clay, saline-alkali, and Hoven clay, 
saline. The Marias clay, saline-alkali, is in the more 
gently rolling areas that have slopes of less than 6 percent, 
and the Pierre clay, saline-alkali, is on the more strongly 
rolling areas that have slopes of 6 to 15 percent. The 
Hoven clay, saline, is scattered throughout the mapped 
areas in small barren spots. Lismas clay, saline-alkah, 
occurs on sharp narrow ridges, crests, and knolls and on 
the steeper slopes along the deeper drainageways, __ 

The Marias clay, saline-alkali, has a profile like the one 
described for the saline-alkali soils of the Marias series. 
The profile of the Pierre clay, saline-alkali, is like the one 
described for the saline-allali soils of the Pierre sevies. 

These soils are used only for grazing and are suitable 
only for that use. If range management is good, yields of 
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native grasses are fair. (Capability unit VIs-4, nonirri- 
gated; Dense Clay range site) 


McKenzie Series 


Only the saline phase of the McKenzie series occurs in 
this county. ‘These soils are deep, strongly alkaline and 
very strongly alkaline clays that are barren or nearly bar- 
ren. ‘The strong or very strong alkalinity extends from the 
surface through the profile. The surface layer of these 
soils is 14 to 4 inch of light-gray loam. It is underlain 
by strongly alkaline, compact, structureless clay that is 
spotted with gypsum at a depth of 4 to 8 inches and extends 
down to a depth of about 30 or 40 inches. Mclenzie soils 
take in water very slowly but have a high water-holding 
capacity. Runoff is very high. Natural fertility is very 
low, 

McKenzie soils, saline, are more barren and have a 
denser, more compact subsoil than the Marias and Pierre 
soils, saline-alkali. They are dry and more barren than 
the Hoven soils in the undrained basins. McKenzie soils 
ave dry and do not have a salt crust on the surface, whereas 
the Sage soils ave wet, have a high water table most of the 
year, and have a thin crust of salt on their surface. 

Mckenzie soils, saline, occur only with the Floven soils, 
saline, and are similar to those soils. 


McRae Series 


The McRae series consists of deep, well-drained soils 
that have a loam surface layer and subsoil. The sur- 
face layer, 2 to 4 inches thick, is grayish brown. The sub- 
soil is browner in the upper 6 to 8 inches than it is in the 
lower part. These soils are generally noncalcareous to a 
depth of 6 to 10 inches, but in some places they are calcar- 
eous at a depth of 3 or 4 inches. Lime has accumulated in 
white spots or seams from a depth of 8 to 10 inches to 24 to 
30 inches. These soils take in water readily and have a 
high water-holding capacity. Natural fertility is high, 
and the organic-matter content is slightly below average. 

The McRae soils occur with the Bainville, Fort Collins, 
and Havre soils. The subsoil of the McRae soils is brown- 
ish and generally noncalcareous, but that of the Bainville 
soils is yellowish and strongly calcareous. In a few places 
contrasting shale underlies the McRae soils, but Bainville 
soils developed from shale, which is near the surface. The 
subsoil of McRae soils does not contain so much clay as 
that of the Fort Collins soils. McRae soils have a noncal- 
careous subsoil that is browner than that of the Havre 
soils. Havre soils are light-colored stratified loams. 

McRae loam (Mk) (8 to 16 percent slopes).—This soil is 
on strongly sloping fans and foot slopes in narrow valleys 
of the uplands. Strips 50 to 100 feet wide, that have slopes 
of as much as 20 percent are included in mapped areas at 
the upper end of fans, just below the steep uplands. AJso 
included, along the narrow deeply cut waterways, are areas 
of Havre and Lohmiller soils that make up less than 5 per- 
cent of the mapped areas. The included soils total 10 to 15 
percent of the mapped acreage. In most places this soil 
has the profile described for the McRue series, but in some 
places the entire profile is calcareous. On some slopes 
shale or sandstone underlies this soil at a depth of less than 
5 feet. 


This soil is used as nonirrigated cropland and for graz- 
ing. It is not well suited for continuous cultivation, be- 
cause the risk of erosion is severe. Grazing is the best use, 
but rotations can be used that consist of hay or pasture and 
an occasional crop of small grain. (Capability unit [Ve-8, 
nonirrigated ; Silty range site) 

McRae-Bainville loams, 8 to 20 percent slopes {MI}.— 
These soils are on steep foot slopes of narrow valleys that 
are below very steep rough broken land. Of the acreage 
mapped as these soils, McRae loam makes up about 60 to 
70 percent; Bainville loam, about 20 to 80 percent; and 
Havre, Lohmiller, and Cherry soils, about 10 percent. 
Bainville Joam is on the higher lying ridges and knobs. 
McRae loam lies between these ridges on the smoother 
fans and in narrow swales and valleys. Havre and Loh- 
miller soils ave on the steep side slopes of the deeply cut. 
streamways and on valley bottoms that are less than 100 
feet wide. Cherry clay loam is on some of the fans in 
areas up to 5 acres‘ size. 

These soils are used as nonirrigated cropland and for 
grazing. They are not well suited to cultivation. They are 
best used for hay and for grazing. (McRae soil: capa- 
bility unit IVe-3, nonirrigated; Bainville soil: capability 
unit VIe-3, nonirrigated; Silty range site) 

McRae-Bainville loams, 20 to 35 percent slopes 
(Mm).—These soils are‘on the steepest fans and foot slopes 
in narrow valleys of the steep and rough, broken uplands. 
These fans are deeply cut by small drainageways that 
have steep, nearly barren sides with slopes of 50 to 70 per- 
cent or more. In places shale or sandstone crops out on 
the steep sides, About 40 to 60 percent of the mapped, 
acreage 1s McRae loam; about 30 to 40 percent is Bain- 
ville loam; and about 10 to 20 percent is Cherry clay loam, 
Havre loam, Lohmiller clay loam, Midway clay loam, or 
other soils. 

These soils are used only for grazing and are best suited 
to that use. Under favorable range management, yields 
of native grasses are good. Depleted plant cover can be 
improved or restored by reseeding. (McRae soil: capa- 
bility unit VIe-3, nonirrigated; Silty range site; Bain- 
ville soil: capability unit VIe-4, nonirrigated; Thin Silty 
range site) 

McRae and Havre loams, 0 to 1 percent slopes (Mn).— 
These soils are on nearly level terraces and fans, mainly 
those under irrigation. McRae loam and Havre loam oc- 
cur together or separately in the same field. In. some ir- 
rigated areas, deep tilling and land leveling have changed 
the appearance of McRae loam so much that it resembles 
Havre loam. The McRae soils and the Havre soils are 
like the soils described for their respective series. 

These soils are well suited as irrigated or nonirrigated 
cropland. They are only slightly susceptible to washing 
or blowing. Yields of crops are above average if the man- 
agement of soil and water is good. (Capability unit 
I-1, irrigated; T1Tc-1, nonirrigated; Silty range site) 

McRae and Havre loams, 1 to 4 percent slopes (Mo).— 
These soils are on gently sloping fans below the uplands 
and at the mouth of some small streams. Below irrigation 
canals, slopes are mainly 1 to 2 percent. Slopes of 2 to 4 
percent make up about 30 to 40 percent of the mapped 
acreage. 

These soils are well suited as irrigated or nonirrigated 
cropland. Yields are average or above average for all 
crops. Areas with slopes of more than 2 percent are sus- 
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ceptible to erosion and are not well suited to row crops. 
(Capability unit Ile-1, ivrigated; IIIc-1, nonirrigated ; 
Silty range site) 

McRae and Havre loams, 4 to 8 percent slopes (Mp).— 
These soils are on the steeper fans just below the uplands. 
Where the fans merge with the uplands, narrow bands 
that have slopes of as much as 10 percent are included. 
Areas of Havre soils, 25 to 100 feet wide, occur on the 
bottom land along small streams in the narrow valleys of 
the uplands. These areas make up less than 10 percent 
of the mapped acreage. ; 

These soils are limited in their use as irrigated cropland, 
but they are well suited as nonirrigated cropland, Yields 
are average or above average. Water erosion is likely. 
(Capability unit [Ve-1, irrigated; IITe~2, nonirrigated ; 
Silty range site) 


Midway Series 


The Midway series consists of shallow, light-colored, 
calcareous soils that formed in place from weakly con- 
solidated shale. These soils generally have a surface layer 
of light yellowish-brown, granular clay loam 2 to 4 inches 
thick. The olive clay loam subsoil is underlain by soft clay 
loam shale at an average depth of about 26 inches. The 
depth to shale ranges from 5 to 30 inches. These soils take 
in water slowly and store moderate amounts. Natural fer- 
tility is below average, and the organic-matter content 1s 
low. ae ; 

The Midway soils occur with the Bainville, Lismas, and 
the Renohill soils. They have more clay in their subsoil 
than the Bainville soils but less than the Lismas soils. ‘The 
upper subsoil of Midway soils is not brown and noncal- 
careous, 28 it is in the Renohill soils. 

Midway clay loam, 8 to 15 percent slopes (Mr).—This 
soil is on strongly rolling uplands throughout the county. 
In depth it ranges from about 10 inches at the top of 
ridges to as much as 80 inches at the lower parts of slopes. 

Included with this soil are other soils that make up 10 
to 20 percent of the mapped acreage. Bainville loam and 
Flasher fine sandy loam are on some of the ridges, crests, 
and knobs. Cherry clay Joam, Havre loam, Lohmiller 
clay loam, and McRae loam are on the small fans and in 
the narrow valleys of streams. Winnett loam or clay loam 
or Renohill clay loam occurs in areas only a few acres in 
size, 

This soil is used for grazing and is best suited to that 
use. It produces good yields if management is good. 
(Capability unit VIe-8, nonirrigated; Clayey range site) 

Midway clay loam, 15 to 35 percent slopes (Ms}—This 
soil is on hilly uplands north and south of the Yellow- 
stone River. It 1s most extensive in the Hysham Hills 
and to the south of them. From the narrow, rounded 
ridges and divides, the landscape breaks sharply and slopes 
into the narrow valleys of streams. This soil ranges from 
about 5 inches in depth on the steeper slopes to about 20 
inches on the more gently sloping ones. Shale or sand- 
stone crops out on top of the divides and on many of 
the more exposed south- and west-facing slopes. Some 
areas 2 or 8 acres in size are barren or nearly barren. In- 
eluded on some of the south-facing slopes are areas having 
slopes of 60 percent or more. 

About 15 to 20 percent of the mapped acreage is Bain- 
ville loam or silt loam, and about 15 to 20 percent con- 


sists of other soils. Cherry clay loam, McRae loam, and 
Nunn clay loam are in areas up to 10 acres in size on small 
fans that have slopes of 8 to 15 percent. Havre loam and 
Lohmiller clay loam are in the valleys Jess than 200 feet 
wide. Lismas clay, Renohill clay loam, and Tullock fine 
sindy loam occur on uplands in areas less than 5 acres in 
size. Scattered on the top of ridges are areas of Hilly 
grivelly land less than 3 acres in size. 

This soil is used only for grazing. It produces an aver- 
age amount of native forage if management is good. 
(Capability unit Viet, nonirrigated; Thin Clayey range 
site) 

Midway-Bainville complex (Mi) (30 to 65 percent 
slopes) —This complex is in the southern part of the 
county on hilly, strongly dissected uplands. It is at the 
upper end of drainage systems, Much of it is covered by 
open or dense stands of pines and an understory of grasses. 
The slopes are generally 30 to 65 percent, but a few small 
areas are included that have slopes of less than 80 percent 
or of more than 65 percent. The crests of ridges and 
divides are narrow, even knifelike, in many places. They 
are generally almost barren. The soils are normally very 
shallow on these ridges, or shale and sandstone crop out. 
Barren areas up to 8 acres in size are almost vertical on 
south- and west-facing slopes. Many small streams have 
cut deeply into the underlying shale and sandstone to form 
valleys generally less than 200 feet wide. The depth and 
texture of the soils in this complex vary greatly within 
short distances. 

Midway clay loam makes up about 40 to 60 percent of 
this complex, and Bainville loam and silt loam amount to 
about 380 to 40 percent. Other soils are included that make 
up 10 to 20 percent of the mapped acreage. Cherry clay 
loam, Havre loam, and McRae loam are in valleys and on 
fans. Travessilla soils, Tullock fine sandy loam, and Hilly 
gravelly land are on uplands. 

The soils in this complex are used for grazing. If man- 
agement is good, yields of native forage are moderate. 
(Capability unit VITe-1, nonirrigated; Midway soil: 
Thin Clayey range site; Bainville soil: Thin Silty range 
site) 

Midway-Nihill gravelly loams (Mu) (25 to 50 percent 
slopes) —These soils are on hilly uplands and steep, 
eroded edges of benches. Small included areas have slopes 
of more than 50 percent or of less than 25 percent. 

Midway clay loam, gravelly clay loam, and gravelly 
loam make up about 60 to 70 percent of the mapped acre- 
age, and Nihill gravelly loam and very gravelly loam 
amount to about 20 to 80 percent. The Nihill soils are on 
the upper fourth of the slopes of the benches and on the 
erests and knolls in the hilly areas. The Midway soils are 
on the slopes below the Nuhill soils. The Midway soils 
are gravelly on the lower parts of slopes where gravelly 
loam has moved down from the upper part and has been 
deposited on the weathered clay loam shale in a layer 4 
to 10 inches thick. On the steepest slopes, and on some of 
the south- and west-facing slopes, these soils aré very 
shallow and nearly barren, or shale and sandstone crop 
out. These areas are less than 1 acre in size. 

These soils are used only for grazing. They produce a 
fair amount of native forage if range management is good. 
(Capability unit VITe-1, nonirrigated; Midway soil: 
ay Clayey range site; Nihill soil: Thin Silty range 
site 
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Midway-Shale outcrop complex (Mv) (30 to 70 percent 
slopes). —This complex oceurs throughout the county on 
very steep, rough, broken uplands (fig. 9). It is at the 
upper end of drainage systems and on the very steep side 
walls along many of the Jarger stream valleys. Included 
in the mapped acreage are small areas with nearly vertical 
barren slopes that are inaccessible to livestock. Also in- 
cluded are a few small benches, fans, and foot slopes that 
have slopes of 10 to 30 percent. The soils in this complex 
are extremely variable in texture and depth. 

Midway clay loam, Bainville silt loam, and other soils 
that support vegetation make up 60 to 80 percent of the 
mapped acreage. The rest consists of barren or nearly 
barren areas of very shallow soils and outcrops of shale 
or sandstone. In 60 percent of the acreage, on the south- 
and west-facing slopes, are barren or nearly barren areas 
wp to 10 acres in size. , 

The soils in this complex are used only for grazing. 
They produce a small amount of native forage if range 
management is good. (Capability unit VITe-2, nonirri- 
gated; Thin Breaks range site) 


Nihill Series 


The Nihill series consists of deep, light-colored, calcare- 
ous very gravelly loams. These soils have a light brown- 
ish-gray gravelly loam surface layer, 2 to 4 inches thick, 
and a light olive-brown very gravelly loam subsoil. Be- 
low a depth of about 6 inches, lime crusts are on the 
pebbles. The subsoil is about 50 to 70 percent gravel by 
volume. In some places the subsoil is looser and coarser 
textured below a depth of 30 to 40 inches than it is above, 
and shale may occur. These soils take in water readily, 
but their water-holding capacity is limited by the high 
percentage of gravel. Natural fertility is low, and the 
content of organic matter is below average. 

The Nihill soils occur with the Bainville and Midway 
soils but ave deeper than those soils and have a higher per- 
centage of gravel. They are deeper and not so coarse tex- 
tured as Hilly gravelly land. In Nihill soils the upper sub- 
soil is not brown clay loam, as it is in the Beaverton soils. 

Nihill gravelly loam (No! (20 to 40 percent slopes). — 


Figure 9—Midway-Shale outcrop complex in the background; 
McRae and Havre loams on the sloping fans in the foreground. 


This soil is on the steep eroded edges of the higher ter- 
races. It is the soil described for the Nihill series. 

The lower slopes in the narrow stream valleys are less 
than 20 percent. Slopes of more than 40 percent occur 
along the Jarge streams in areas less than 80 acres in size. 
Some of the crests or ridges between the drainageways are 
smooth and wide and have slopes of 1 to 5 percent in areas 
less than 1 acre in size. Edgar loam or Hesper loam is on 
many of these crests. On some of the steeper slopes, gen- 
erally the south- and west-facing ones, there are small 
outcrops of shale or areas of Lismas clay, Midway clay 
Joam, or Bainville loam in areas Jess than 1 acre in size. 
In places on the steeper slopes, shale underlies these soils 
within 20 inches of the surface. The soils included with 
Nihill gravelly loam make up 10 to 15 percent of the 
mapped acreage. 

This soil is used only for grazing, which is its best use. 
If management is good, yields of native forage are high. 
Reseeding improves or restores the depleted plant cover. 
(Capability unit VIe-4, nonirrigated; Thin Silty range 
site) 


Nunn Series 


The Nunn series consists of deep, well-drained soils 
that formed from clay loam material. Generally the Nunn 
soils have a grayish-brown, granular clay loam surface 
layer. The upper subsoil is noncaleareous, brown, pris- 
matic light clay, and the lower subsoil is lighter colored, 
calcareous clay loam. White spots of lime occur between 
a depth of 10 to 14 inches and about 80 inches. In some 
places the upper subsoil is yellowish or olive-brown heavy 
clay loam. Below a depth of 40 inches the underlying ma- 
terial is loam or sandy loam in places. These soils take in 
water readily and have high water-holding capacity, Nat- 
ural fertility is high, and the content of organic matter 
is average. 

The Nunn soils have a browner upper subsoil than the 
Cherry soils and more distinct spots of lime. They are 
more clayey throughout than the Fort Collins soils but 
are not so clayey as the Bew soils. : 

Nunn clay loam, 0 to 1 percent slopes (Nn).—This soil 
is on level or nearly level terraces. It is more nearly level 
than Nunn clay loam, 1 to 8 percent slopes. 

This soil is used entirely as irrigated cropland and is 
well suited to that use. The hazard of erosion is slight. 
If practices of soil and water management are good, yields 
of all crops are above average. (Capability unit I-1, 
irrigated) 

Nunn clay loam, 1 to 3 percent slopes (No).—This soil 
occurs throughout the county on gently sloping fans and 
terraces. It is the soil described for the Nunn series. 

Other included soils in areas less than 2 acres in size 
make up about 5 percent of the mapped acreage. Small 
areas of Nunn gravelly clay loam are on the fans on the 
Hysham Bench. In the stream valleys outside the valley 
of the Yellowstone River, small areas of Arvada loam, 
Beckton clay loam, Cherry clay loam, or Nunn clay are 
included. 

In this soil, lime is at a depth of less than 10 inches where 
leveling and deep plowing have mixed the brown upper 
subsoil into the plow layer. In these places this soil is cal- 
careous in the surface layer or just below it. 


30 


This soil is used mainly as irrigated and nonirrigated 
cropland, but the areas still in native grass ave grazed. It 
is well suited for continuous cultivation but there are some 
risks of wind and water erosion. Crop yields are average 
and above average. Under irrigation, slopes of more than 
2 percent are not well suited to row crops. (Capability 
unit ITe-1, irrigated; ITTc-1, nonirrigated; Clayey range 
site) 

Nunn elay loam, 3 to 8 percent slopes (Nu).—This soil 
oceurs throughout the county on the sloping fans just be- 
low the shale uplands. It has a profile like the soil de- 
scribed for the Numn series. Slopes are as much. as 10 per- 
cent in a narrow band near the upper end of the fans where 
they merge with the uplands. 

Other soils make up about 10 percent of the mapped 
acreage. Below the gravel terraces, Nunn gravelly clay 
loam occurs in areas up to 2 acres in sive. Arvada clay 
loam, Beckton clay loam, or Nunn clay are in areas of 1 
acre or less. Of these included soils, any one or two of 
them may occur in a mapped area, but all of them do not. 

This soil is used as irrigated and nonirrigated cropland 
and for grazing. It is well suited for cultivation, but there 
are risks of wind and water erosion. In irrigated areas 
this soil is used mainly for hay or pasture. Jt produces 
average or above average yields. (Capability unit [Ve-1, 
irrigated; [[Ie-2, nonirrigated; Clayey range site) 

Nunn clay, 0 to 1 percent slopes (Nc)—This soil is on 
level terraces. Ji occurs only on the Hysham Bench south- 
east of the town of Hysham. This soil has a clay surface 
layer and is slightly more clayey in the upper subsoil than 
Nunn clay loam, 0 to 1 percent slopes, ancl, therefore, takes 
in water more slowly. It blows more easily because its 
surface layer is granular. 

This soil is used entirely as irrigated cropland. It is 
hard to plow and work. Yields of all adapted crops are 
average or above average. (Capability unit ITs-2, 
irrigated) 

Nunn clay, 1 to 3 percent slopes (Nd}.—This soil is on 
gently sloping fans. Included in the areas mapped are 
areas of Nimn gravelly clay less than 1 acre in size. 

This soil is used mainly for irrigated crops, but small 
areas are in nonirrigated crops or are grazed. It is well 
suited for cultivation, but there are risks of wind and water 
erosion. Yields of adapted crops are average or above 
average in irrigated and nonivrigated areas. (Capability 
unit [1Te-1, irrigated; ITTe—4, nonirrigated; Clayey range 
site) 

Nunn elay, 3 to 8 percent slopes (Nm).—This soil is on 
sloping fans just below the uplands. Tt is similar to the 
soil described for the Nunn series except that its profile is 
more clayey in the surface layer and upper subsoil. Of the 
mapped acreage, other soils make up about 5 percent. 

This soil is used as irrigated and nonirrigated cropland 
and for grazing. It is well suited to continuous nonirri- 
gated crops, but irrigated areas are best: suited to hay and. 
pasture. Wind and water erosion are likely. Yields of 
adapted crops are average or above average. (Capability 
unit 1Ve-2, irrigated ; I[Ie-5, nonirrigated; Clayey range 
site) 

Nunn-Beckton complex, 0 to 1 percent slopes (Nx).— 
This complex is on level terraces on the Hysham Bench 
southwest of the town of Hysham. Nunn clay and clay 
loam make up about 70 to 80 percent of the mapped acre- 
age, and Beckton clay loam amounts to about 20 to 80 per- 
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cent. Of some local areas up to 5 acres in size, Beckton 
clay loam makes up as much as 50 percent. It is scattered 
throughout the mapped areas as light-gray spots of varied 
size and shape. These spots reduce the growth of some 
crops. In this complex the Nunn soils have slightly more 
clay than the soil described for the Nunn series. 

The soils in this complex are used only as irrigated crop- 
land. They are well suited for that use. Yields of most 
crops are average or aboveaverage. (Capability unit IIs- 
9, irrigated) 


Pierre Series 


The Pierre series consists of light-colored, calcareous 
slays formed from underlying shale. The Pierre soils are 
saline-alkali in many places and are underlain by shale at 
a depth of 16 to 40 inches. When Pierre soils dry after 
rains, they shrink and form deep, wide cracks. After they 
are again wetted, they swell and the cracks close. Because 
the soil material moves as the cracks open and close, the 
faces along the cracks are polished and grooved below a 
depth of 10 inches. Some of the granules from the surface 
layer fall into the cracks. 

In aveas that are not saline-alkali, the surface layer is 
olive-gray, granular clay, 2 to 4 inches thick, and the sub- 
soil is blocky, moderately alkaline clay underlain by shale 
at a depth of about 26 inches. A few spots of lime occur 
at a depth below 8 to 12 inches in some places. In saline- 
alkali areas, a light brownish-eray clay crust, 4 to 1 inch 
thick, covers the entire surface and seals it when it dries 
after rains. The surface layer is strongly alkaline. The 
upper subsoil in the saline-alkali aveas is strongly alkaline, 
grayish-brown, blocky clay. The lower subsoil is stiruc- 


tureless and more compact than the upper subsoil, It has 
white spots and streaks of gypsum and other salts. Many 


large crystals of gypsum occur in the upper part of the 
shale. 

Except through the cracks, all Pierre soils take in water 
slowly or very slowly. Pierre soils that are not saline- 
alkali have high water-holding capacity and are high in 
natural fertility, but contain less than the average amount 
of organic matter. They are hard to work and plow. In 
the saline-alkali areas of Pierre soils, natural fertility and 
the content of organic matter are low. Runoff is rapid. 

The Pierre soils occur with the Lismas and Marias soils. 
They are deeper to shale than the Lismas soils but are not 
so deep as the Marias soils. 

Pierre clay (Pa! (5 to 10 percent slopes).—This soil is on 
rolling shale uplands, mainly south of the Yellowstone 
River. Tt has a profile like the one described for the non- 
saline areas of Pierre soils. In some mapped areas, slopes 
are as much as 12 percent. 

About 10 to 15 percent of the mapped acreage consists of 
soils other than Pierre clay, which is on side slopes. Lis- 
mas clay is on the narrow top of crests or knolls in areas 
less than 1 acre in size. Marias clay or Marias clay, saline- 
alkali, occurs on the small fans or the lower parts of the 
longer slopes in areas less than 1 acre in size. 

This soil is used mainly for grazing, but a few small 
areas are or have been cultivated. Nonirrigated areas can 
bo cultivated occasionally, but risks of wind and water ero- 
sion are likely. Range is the best use. Yields of crops 
are about average, and yields of native grasses are high. 
(Capability unit [Ve-7, nonirrigated; Clayey range site) 
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Pierre-Lismas clays (Pc) (10 to 25 percent slopes).— 
These soils are on strongly rolling shale uplands south of 
the Yellowstone River. A few areas are included that 
have slopes of less than 10 percent and more than 25 per- 
cent. Pierre clay is on the mid and lower parts of the 
slopes and makes up about 60 to 70 percent of the mapped 
acreage. Lismas clay is on. the narrow ridges, crests, and. 
knobs and makes up about 20 to 80 percent. It is in areas 
less than 30 acres in size. Other soils make up about 10 
percent of the mapped acreage and are in areas of less 
than 5 acres. They include Marias clay, Midway clay 
loam, and Marias clay, saline-alkali. 

Pierre clay and Lismas clay have been described for 
their respective series. Pierre clay ranges from about 16 
inches to shale on the upper slopes to about 80 inches or 
more on the lower part. Lismas clay is as shallow as 6 to 
8 inches to shale on top of the sharper ridges. 

These soils ave used only for grazing and are best suited 
for that use. They produce high yields of native forage. 
Depleted range can. be improved by reseeding. (Pierre 
soil: capability unit VIe-3, nonirrigated; Clayey range 
site; Lismas soil: capability unit WIIs-1, nonirrigated ; 
Shallow Clay range site) 

Pierre-Lismas clays, saline-alkali (Pk) (10 to 25 per- 
cent slopes).—These soils are on rolling shale uplands 
north of the Yellowstone River. In small areas along 
some of the deeper streams, slopes are more than 25 per- 
cent. Pierre clay, saline-alkali, makes up about 60 to 70 
percent of the mapped acreage; Lismas clay, saline-alkali, 
about 20 to 30 percent; and other soils, about 10 percent. 
Pierre clay, saline-alkali, is on side slopes below Lismas 
clay on the crests and ridges. Hoven clay, saline, and 
Marias clay, saline-alkali, in areas of less than 5 acres, are 
on some of the fans, in swales, or on the lower parts of 
the longer slopes. Shale crops out, in areas Jess than one- 
tenth acre in size, in some of the more deeply dissected 
areas. Pierre clay, saline-alkali, has a profile.like the one 
described for the saline-alkali soils in the Pierre series. 

In this complex the depth to shale is more than 30 
inches in only a few places. The Lismas clay has a thin, 
crusty surface layer and is strongly alkaline. 

These soils are used only for grazing and are best suited 
to that use. Yields of native grasses are low. Depleted 
plant cover can be improved or restored by reseeding. 
(Pierre soil: capability unit VIs4, nonirrigated; Dense 
Clay range site; Lismas clay: capability unit VITs-1, 
nonirrigated; Shallow Clay range site) 


Promise Series 


The Promise series consists of deep, dark-colored, cal- 
careous clays. These soils have a dark grayish-brown, 
granular clay surface layer and an olive-gray, blocky sub- 
soil. The upper 14 to 20 inches of the subsoil is darker 
than the lower part. A few white spots of lime are be- 
tween depths of 10 and about 25 inches. When these soils 
dry after rains, they shrink and crack. The cracks are 
deep and wide, but they close when the soils swell after 
they are again wetted. Because the soil material moves 
as the cracks open and close, the faces along the cracks 
are polished and grooved below a depth of about 10 inches. 
In places some of the granules from the surface layer fall 
into these cracks. These soils take in water slowly. They 
have high water-holding capacity; but they release mois- 
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ture slowly for the use of crops. Natural fertility is high, 
and the content of organic matter is above average. These 
soils ave hard to plow and to work. They blow easily be- 
cause the surface layer is fine textured and granular. 

In this county Promise soils are mapped only with Mar- 
jas soils in an undifferentiated soil group. Promise soils 
have a darker colored, surface layer and upper subsoil 
than Marias soils. 


Renohill Series 


The Renohill series consists of moderately deep clay 
loams that formed from underlying shale. ‘These soils 
have a grayish-brown, granular clay loam surface layer 3 
or 4 inches thick. It is underlain by 4 to 6 inches of light 
olive-brown, prismatic, noncalcareous heavy clay loam or 
light clay. From a depth of 6 to 10 inches to shale at 
about 28 inches, the subsoil is lighter colored, calcareous 
clay loam spotted with white lime. The depth to the 
shale ranges from 26 to 40 inches. These soils take in 
water readily but have limited water-holding capacity be- 
cause they are shallow to shale. Natural fertility is high, 
and the content of organic matter is average. 

The Renohill soils are brownish and noncalcareous be- 
tween depths of about. 3 and_10 inches and are spotted with 
lime below, whereas the Midway soils are calcareous from 
the surface to the underlying shale and are olive colored 
in the upper part of the subsoil. Renohill soils. are more 
clayey throughout than the Cushman soils but are not so 
clayey as the Pierre soils. 

Renohill clay loam (Rn) (4 to 8 percent slopes) —This 
soil is on undulating uplands on smooth mid and lower 
slopes below crests.. It is the soil described for the Reno- 
hill series. In small included areas slopes are less than 4 
percent or more than 8 percent. Also mcluded are other 
soils that make up 10 to 15 percent of the mapped acreage. 
Midway clay loam or Bainville loam is on some of the 
crests, ridges, and knobs in areas less than. 2 acres in size. 
Nunn clay loam, Winnett loam, or Arvada loam is on 
small fans or in swales. 

This soil is used mainly for grazing, but small areas are 
used for nonirrigated crops. It is well suited for continu- 
ous cultivation, but there are risks of wind and water 
erosion, Yields of nonivrigated crops are average or 
above average. (Capability unit [I[le-2, nonirrigated; 
Clayey range site) 


Riverwash 


Riverwash (Rw) occurs only on the flood plains of the 
Yellowstone River. It consists of barren bars of sand and 
gravel on the islands in the flood channels and adjacent 
to the main channels. These bars are above water most of 
the year, but they ave unstable because the sand and gravel 
is shifted at times by floodwater. Willows grow in. the 
more stable areas. 

-Riverwash is not used for farming, but it is good as a 
source of gravel and sand. (Capability unit VITIs-1) 


Sage Series 


The Sage series consists mainly of deep, wet, strongly 
saline clays, but less saline silty clays also occur. In the 
clays a thin crust of salt covers a layer of light brownish- 
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gray, granular clay 15 to 20 inches thick. This layer has 
many specks and streaks of salt and gypsum. The sub- 
soil, below a depth of 15 to 20 inches, is massive or struc- 
tureless and has only a few specks of salt. In most places 
loam or clay loam materials underlie these soils below a 
depth of 40 to 50 inches. The water table is generally 
within 8 feet of the surface during most of the year. 
These soils take in water readily and have high water- 
holding capacity. Natural fertility is very low because 
these soils are highly saline and highly alkaline. 

The Sage soils are more clayey throughout than the 
Laurel soils. They ave wetter and more saline than the 
saline Hoven soils. 

Sage clay (Sa) (less than 1 percent slopes) —This soil is 
on level bottom land and low terraces. It has the pro- 
file described for the Sage series. The wetness and the 
high water table are the results of seepage. Included in 
the mapped acreage is Sage silty clay or Marias clay, sa- 
line-alkali, in a few small areas of less than 1 acre. 
These aveas make up less than 5 percent of the mapped 
acreage, 

This soil is used only for low-yielding pasture. At pres- 
ent, it is not suitable for cultivated crops. If this soil is 
drained, reclaimed, and irrigated, it can be used for pas- 
ture and hay. Yields of all crops are low. (Capability 
unit [Vw-1, irrigated; VIw-2, nonirrigated; Saline Sub- 
irrigated range site) 

Sage silty clay (Sc) (less than 3 percent slopes) —This 
soil is on level terraces and gently sloping fans. Sage 
clay, in puffed spots, makes up about 5 percent of the 
mapped acreage. 

Sage silty clay lacks the wetness and the salt crusts of 
the soil described for the Sage series. Its surface layer 
is light-gray loam 1 inch to 2 inches thick. It is under- 
lain by 8 to 5 inches of strongly alkaline, brown, blocky 
clay. Below a depth of 4 to 7 inches and extending to 
20 or 80 inches, the subsoil is strongly saline, light yellow- 
ish-brown clay containing many white specks and streaks 
of salts and gypsum. The lower subsoil is loam to clay 
loam. Although the water table of this soil is not so high 
as it is in Sage clay, there is enough moisture to support a 
good stand of native grasses. 

This soil is used mostly for nonirrigated pasture, but 
some irrigated areas are used for hay, pasture, and other 
crops. It is not suitable as nonirrigated cropland, but it 
can be improved with reclamation and used as ivrigated 
cropland. This soil produces low yields of most crops. 
(Capability unit TVs-1, irrigated; VIw-, nonirrigated; 
Saline Subirrigated range site) 


Shale Outcrop 


Shale outcrop (Sh) consists of barren or nearly barren 
areas of shale that occur throughout the county. Less than 
10 percent of the surface supports vegetation. In the 
southern part of the county, this land type is soft silty or 
clay loam shale on the very steep headwalls at the upper 
end of the drainageways. North of the river, it is made up 
of heavy clay shale that has bentonite layers in many 
places. Shale outcrop is of no value for grazing. (Capa- 
bility unit VITIs-1, nonirrigated ) 


Shonkin Series 


The Shonkin series consists of deep, light-colored soils 
that formed in clayey material deposited in undrained 
basins and depressions. These soils have a surface layer 
of light-gray or light brownish-gray loam 6 to 9 inches 
thick. It is underlain by 3 to 5 inches of grayish, platy 
to blocky silty clay loam. The upper subsoil extends to 
a depth of 20 to 80 mches and is brown, blocky clay. The 
lower subsoil is lighter colored, calcareous clay loam or 
clay that is spotted with white lime at a depth of 36 inches. 
In many places on terraces, these soils are underlain by 
gravel within 5 feet of the surface. During most years, 
water ponds on these soils for short periods. Water in- 
filtrates slowly, but the water-holding capacity is high. 
Natural fertility is high, but the content of organic matter 
is low, 

In Shonkin soils the surface layer is grayish and is 
thicker than that in the Hoven soils, and the subsoil is 
brownish and less compact. Shonkin soils have a thicker 
surface layer than Gilt Edge soils and a blocky rather 
than a columnar upper subsoil. 

Shonkin loam (Sk) (less than 1 percent: slopes). —This 
soil is in the flat basins in the uplands and on the high ter- 
races throughout the county. Because these basins do not 
have outlets, water ponds on the surface for short periods 
after heavy rains or snow melt during most years. In some 
years, this ponding damages crops. This soil is generally 
like the one described for the Shonkin series, but where it 
occurs with the Fattig soils, it is darker than the soil de- 
scribed. Hoven clay and other soils, in areas about 1 acre 
in size, make up about 10 percent of the mapped acreage. 

Shonkin loam is used for grazing and for nonirrigated 
crops. It is well suited for cultivation. Except in years 
when it is flooded for long periods, yields of crops are 
above average. (Capability unit ITTc-1, nonirrigated ; 
Overflow range site) 


Terry Series 


The Terry series consists of moderately deep, sandy soils 
that formed from underlying sandstone. The soils gen- 
erally have a grayish-brown fine sandy loam surface layer 
4 to 6 inches thick. It is underlain by an upper subsoil con- 
sisting of noncalcareous, brown, prismatic hght sandy clay 
loam 6 to 10 inches thick. The lower subsoil is light- 
colored, calcareous fine sandy loam that is spotted with 
white lime at a depth of 12 to 14 inches. Sandstone or 
sandy shale underlies this soil at a depth of 22 to 82 inches. 
The brown upper subsoil ranges from heavy fine sandy 
loam to sandy clay loam. These soils take in water readily 
and have good water-holding capacity. Natural fertility 
is high, and the content of organic matter is average. 
These soils ave subject to wind erosion. 

The Terry soils have less clay in their upper subsoil than 
the Treasure soils and ave shallower to bedrock. They 
have a noncalcareous, brown sandy clay loam upper sub- 
soil, whereas the Tullock soils are calcareous throughout 
and are sandier in the subsoil. ‘Terry soils have a higher 
proportion of sand than the Cushman soils. 

Terry-Tullock fine sandy loams [Ti] (4 to 8 percent 
slopes). —These soils are on undulating uplands in the 
northern part of the county. Included in the mapped 
acreage are small areas having slopes of less than 4 percent 
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or more than 8 percent. Of the mapped acreage, Terry 
fine sandy loam makes up 60 to 70 percent; Tullock fine 
sandy loam, 20 to 30 percent; and other soils, 10 to 15 per- 
cent. Terry fine sandy loam is on the mid and lower parts 
of the side slopes below Tullock fine sandy loam on crests 
and rounded ridgetops. Tullock fine sandy loam is in 
areas up to 3 acres in size. Briggsdale loam or Treasure 
fine sandy loam is on small fans or in swales, in areas less 
than 8 acres in size. Bainville loam or Travessilla loam is 
on the top of some of the ridges or knobs in areas of less 
than 2 acres. Terry fine sandy loam and Tullock fine 
sandy loam sre like the soils described for this respective 
series, 

These soils are used mainly for grazing, but some areas 
are used for nonirrigated crops. They are well suited for 
continuous cultivation, but there are risks of wind and 
water erosion. In most years yields of crops are about, 
average, (Capability unit TIIe-6, nonirrigated; Sandy 
range site) 

Terry-Treasure fine sandy loams (Tm) (2 to 8 percent, 
slopes).—These soils are mainly in the northern part of 
the county. Terry fine sandy loam is on the rolling up- 
Jands that have slopes of 4 to 8 percent. It makes up about 
60 to 70 percent of the mapped acreage. Treasure fine 
sandy loam has slopes of 2 to’ 5 percent and is in swales, 
at heads of drainageways, and on fans and the lower parts 
of the longer slopes. It isin areas up to 5 acres or more In 
size and makes up about 25 to 35 percent of the mapped 
acreage. Tullock fine sandy loam, Travessilla fine sandy 
loam, or other soils are on the top of ridges or crests in 
areas less than 1 acre in size. They make up about 5 per- 
cent of the mapped acreage. Terry fine sandy loam has 
slightly more clay in the upper subsoil and is deeper to 
sandstone than the soil described for the Terry series. 
Treasure fine sandy loam is like the soil described for the 
‘Treasure series except that, in many places, it is underlain 
by sandstone or shale within 5 feet of the surface. 

These soils are used mostly for grazing. Some areas 
have been farmed or are now used as nonirrigated crop- 
land. These soils are well suited for continuous cultiva- 
tion, but there are some risks of wind and water erosion. 
Yields of nonirrigated crops are average or above average. 
(Capability unit ITIe-6, nonirrigated; Sandy range site) 

Terry-Winnett complex (Tn) (4 to 8 percent slopes) — 
This complex is on the undulating uplands in the northern 
part of the county. It is about 60 to 70 percent Terry fine 
sandy loam, about 20 to 30 percent Winnett fine sandy 
loam, and about 10 percent other soils. Terry fine sandy 
loam has more clay in the upper subsoil than the soil de- 
scribed for the Terry series. Winnett fine sandy loam has 
more sand throughout than the soil described for the Win- 
nett series. Its upper subsoil consists of 5 to 7 inches of 
light brownish-gray fine sandy clay, and its lower subsoil 
is sandy loam or light sandy clay loam. Among the other 
soils in this complex are Tullock fine sandy loam and Bain- 
ville loam on the top of some ridges. These soils are in 
areas less than 2 acres in size, Also included are small pits 
that are barren and saline. They make up Jess than 1 per- 
cent of the total mapped acreage, but as much as 5 percent 
of some local areas. 

This soil is used mainly for grazing, which is its best: use. 
It is suited to nonirrigated crops, planted occasionally, but 
it is subject to wind and water erosion. This complex 
produces below average yields in most years because it in- 


cludes such a high percentage of Winnett soils. (Capa- 


bility unit [Ve-5, nonirrigated; Sandy range site) 


Travessilla Series 


The Travessilla series consists of shallow, light-coloved, 
calcareous soils over hard sandstone. These soils have a 
surface layer of grayish-brown loam or fine sandy loam 2 
to 4 inches thick. Their subsoil of light yellowish-brown, 
structureless loam or fine sandy loam is underlain by the 
hard sandstone at a depth of 5 to 14 inches. These soils 
take in water readily but have very low water-holding 
capacity. Natural fertility is high, but the content of 
organic matter is below average. 

The Travessilla soils are 5 to 14 inches deep to hard sand- 
stone, whereas the Tullock soils are 10 to 40 inches to soft 
sandstone. Travessilla soils do not have the reddish colors 
of the Wibaux soil, nor the brown, noncalcareous subsoil 
of the Cushman soils, which are deeper and are underlain 
by shale. 

Travessilla-Tullock fine sandy loams {Tp} (15 to 40 
percent slopes).—These soils are on hilly to broken up- 
lands. In the areas of Travessilla soils slopes are as much 
as 50 percent, but these areas make up only a small percent- 
age of the mapped acreage. Travessilla fine sandy loam 
makes up about 40 to 50 percent of the mapped acreage; 
Tullock fine sandy loam, about 30 to 40 percent; other soils, 
about 10 to 15 percent; and Rock outcrop, about 5 percent. 
The Travessilla soils are on the ridges and on slopes of 10 
to 50 percent. The Tullock soils have slopes of 10 to 20 
percent. They are between the sandstone outcrops and on 
the longer slopes below the ridges of Travessilla soils. 
Sandstone crops out on the top of ridges and crests in the 
more rolling areas, and it forms ledges in the steeper areas. 
Included on some of the fans, in areas of less than 5 acres, 
are Glendive fine sandy loam or Treasure fine sandy loam. 
Also included are Bainville loam or Midway clay Joam on 
isolated knobs or ridges in areas up to 5 acres in size. 

These soils are used only for grazing, which is their best 
use. Yields of native grasses are high on the Tullock soils 
but low on the Travessilla soils. On the Tullock soils de- 
pleted plant cover can be restored by reseeding. (‘Traves- 
silla soils: capability unit VIs-3, nonirrigated; Shallow 
Limy range site; Tullock soil: capability unit VIe—4, non- 
irrigated; Thin Sandy range site) 

Travessilla-Rock outcrop complex (Tr) (80 to 70 per- 
cent slopes). —This complex is on uplands in areas that are 
very steep or rough and broken. Included are areas that 
have slopes of 70 to 80 percent. The soils in this complex 
make up 65 to 75 percent of the mapped acreage, and 
ledges and outcrops of sandstone and shale make up the 


‘rest. The soils include Travessilla loam and sandy loam, 


Bainville loam, and Tullock fine sindy loam and loamy 
fine sand, 

The soils in this complex are suitable only for producing 
native forage, but much of the acreage is inaccessible for 
grazmg. Yields of native forage are low. (Capability 
unit VITs-3, nonirrigated; Very Shallow range site) 


Treasure Series 


The Treasure series consists of deep, well-drained loamy 
soils that formed in sandy loam material. These soils have 
a grayish-brown, fine sandy loam surface layer 5 to 7 inches 
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thick. Their upper subsoil is yellowish-brown, noncalcar- 
eous, prismatic heavy sandy clay loam or light sandy clay 
10 to 15 inches thick. The lower subsoil is olive-gray, cal- 
careous fine sandy loam that is spotted with white lime at 
a depth beginning 16 to 20 inches below the surface. These 
soils take in water readily and have high water-holding ca- 
pacity. Natural fertility is high, and the content of or- 
ganic matter is average. Wind erosion is a hazard. 

The Treasure soils and the Glendive soils formed from 
the same kind of materials, but Treasure soils have more 
clay in their upper subsoil. They have more clay in their 
upper subsoil than the Terry soils and are not underlain 
by sandstone. Sand is more plentiful throughout Treas- 
ure soils than throughout the Brigesdale. 

Treasure fine sandy loam, 2 to 4 percent slopes (Ts}.— 
This soil is on fans between gravel terraces and within 
the rolling uplands. In most places it has the profile de- 
scribed for the Treasure series, but between the gravel ter- 
races a few pebbles are on the surface and in the subsoil. 
Included in about 10 percent of the mapped acreage are 
Glendive fine sandy loam, Briggsdale loam, or other soils. 

This soil. is used for nonirrigated crops and for grazing. 
Some areas that were farmed have been seeded to tame 
grasses or have reverted to native grasses. This soil is well 
suited for cultivation, but wind erosion is likely because the 
surface layer is sandy. Yields of crops are average or 
above average. (Capability unit IIIe-6, nonirrigated; 
Sandy range site) 

Treasure fine sandy loam, 4 to 8 percent slopes (Tu).— 
This soil is on the sloping fans below the uplands; it is 
also on fans between the higher terraces. Its profile is 
like the one described for the Treasure series. Slopes be- 
tween 4 and 8 percent are dominant, but areas ave included 
that have slopes of as much as 12 percent. These areas 
oceur as narrow bands just below the steeper uplands. 
Also included, in areas less than 3 acres in size, are Briggs- 
dale loam, Glendive loamy fine sand or fine sandy loam, and 
other soils. These areas make up 10 to 15 percent of the 
mapped acreage. In places on the foot slopes shale or 
other bedrock is at a depth of less than 5 feet. 

This soil is used mostly for grazing and nonirrigated 
crops. Many areas that were farmed have been seeded to 
tame grasses or have reverted to native grasses. ‘This soil 
is well suited for cultivation, but wind and water erosion 
are likely. Yields of crops are average or above average. 
(Capability unit I[Te-6, nonirrigated; Sandy range site) 


Tullock Series 


The Tullock series consists of moderately deep, light- 
colored, calcareous sandy soils that formed from the 
underlying soft sandstone. These soils have a light brown- 
ish-eray fine sandy loam surface layer 2 to 4 inches thick. 
Their yellowish subsoil—strongly calcareous, structure- 
less fine sandy loam or loamy fine sand—is normally 
underlain by the soft sandstone at a depth of about 26 
inches. The depth to the sandstone ranges from 10 to 
40 inches. In places hard sandstone underlies these soils 
within 30 inches of the surface. These soils take in water 
rapidly but have low water-holding capacity. Natural 
fertility is moderate, and the content of organic matter is 
low. If plant cover is removed, these soils blow readily. 

The Tullock soils have a lighter colored surface layer 
than the Flasher soils and a sandier subsoil than the Bain- 


ville soils. They are deeper to the sandstone than the 
‘Travessilla soils. The Tullock soils do not have an upper 
subsoil of brown sandy clay loam like that in the Terry 
soils. 

Tullock fine sandy loam, 4 to 20 percent slopes (Tv) — 
This soil is on the rolling sandy uplands north and south 
of Yellowstone River. Slopes of 4 to 12 percent are 
dominant, but below the sandstone ledges slopes are as 
much as 20 percent. In some places this soil is cut by 
deep drainageways. About 10 percent of the mapped 
acreage is Tullock loamy fine sand, and about 15 percent 
is Bainville loam, Terry fine sandy loam, Glendive fine 
sandy loam, and other soils. These included soils occur 
in areas less than 5 acres in size. 

This soil is used mainly for grazing, but a few smal] 
areas are farmed along with larger areas of other soils. 
Many areas have been farmed but were later seeded to 
tame grasses or have reverted to native grasses. This soil 
is not well suited to continuous nonirrigated crops. It 
blows easily where it is cultivated. Yields of most crops 
are below average, but yields of native grasses ave high. 
This soil can be used for hay or pasture. (Capability 
unit VIe-8, nonirrigated; Sandy range site) 


Wanetta Series 


Soils of the Wanetta series formed from loam material 
that overlies loose sand and gravel. These soils have a 
grayish-brown loam surface layer 4 to 6 inches thick. 
Their upper subsoil is 6 to 10 inches of brown, noncalcar- 
cous, prismatic clay loam. Tt is underlain. by a lighter 
colored lower subsoil of calcareous loam that has many 
white spots of lime at a depth of 12 to 16 inches. The 
loose sand and gravel are at a depth ranging from 22 to 
42 inches (fig. 10). A few pebbles ave on the surface and 
throughout these soils. In places the upper subsoil is 
not so brown nor so clayey as that described. These soils 
take in water readily but they have low to moderate water- 
holding capacity and are droughty because they are shal- 
low to the gravel. Natural fertility is high and the content 
of organic matter is average. 

The Wanetta soils are as much as 42 inches deep to the 
loose sand and gravel, whereas the Beaverton soils are 
less than 20 inches, and the Fort Collins are not underlain 
by sand and gravel. 

Wanetta loam, 1 to 4 percent slopes (Wb)—This goil 
is on the nearly level to gently sloping high terraces. It 
is similar to the soil described for the series but has less 
clay.in the upper subsoil. Tt is somewhat similar to Wan- 
etta loam, deep, 2 to 4 percent slopes, but is underlain by 
loose sand and gravel at a depth of 22 to 32 inches rather 
than 82 to 42 inches. Totaling less than 10 percent of 
the mapped acreage are areas of Wanetta loam, deep, 
Beaverton gravelly loam, and other soils. 

This soil is used mainly as nonirrigated cropland and 
for grazing.- Some areas have been farmed but have re- 
verted to tame grasses. Although it is shallow to gravel 
and low ‘in water-holding capacity, this soil is suited to 
cultivation. In most years 1 produces lower yields of 
crops than the deeper Wanettn loams. (Capability unit 
IT e-3, nonirrigated ; Silty range site) - 

Wanetta loam, 4 to 8 percent slopes (Wc).—This soil 
is of limited extent. It is in sloping areas of high terraces 
between areas of Wanetta loam, 1 to 4 percent slopes, and 
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Figure 10—A Wanetta loam showing loose gravel at a depth of 
30 inches and lime just above the gravel. 


the steeper edges of Hilly gravelly Jand on the slopes be- 
low. Included im the mapped acreage are a few small 
areas that have slopes of more than 8 percent, Also in- 
cluded ave areas of Beaverton gravelly loam and other 
soils that make up less than 15 percent of the mapped 
acreage, 

This soil is usecl mainly for grazing. A few areas have 
been used as nonirrigated cropland, but they were later 
seeded to tame grasses or have reverted to native grasses. 
This soil is surted to nonirrieated crops, but it is somewhat 
droughty because it is shallow to loose gravel. In most 
years yields are below average. (Capability unit I1Ie-8, 
nonitvigated ; Silty range site) 

Wanetta loam, deep, 0 to 2 percent slopes (Wd)—This 
soil is on nearly level terraces. Tt is the soil described for 
the Wanetta series. Included in the mapped acreage are 
aveas of Waneitta soil that have a sandy clay loam surface 
layer. Also included ave areas of other soils that total less 
than 5 percent of the mapped acreage. Beaverton gravelly 
loam is on top of knobs in areas of less than one-half acre, 
and Shonkin loam is in undrained: basins in areas of less 
than. 1 acre, 

This soil is used mainly as nonirrigated cropland, but 
some areas are grazed. A. few fields have been seeded to 
tame grasses. This soil is well suited for culiivation and 
produces average to above average yields in most years. 
There is some risk of wind erosion. (Capability unit 
II Te-1, nonirrigated ; Silty range site) 
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Wanetta loam, deep, 2 to 4 percent slopes (Wm).—This 
soil is on the gently sloping to gently undulating high 
terraces. It has a profile similar to the one described for 
the Wanetta series. Of the acreage mapped as this soil, 
about 10 percent is Beaverton gravelly loam and other 
soils. 

This soil is used mainly as nonirrigated cropland. Some 
areas are still in native range or have been. seeded to tame 
grasses. This soil is suited for cultivation, but there is 
some risk of erosion, Yields are about average or above 
average. (Capability unit ITTe-1, nonirrigated; Silty 
range site) 

Wanetta loam, deep, 4 to 8 percent slopes {(Wn).—This 
soil is on the more sloping parts of the high benches and 
along the bench edges. It is limited in extent. Its profile 
is similar to the one described for the series but has slightly 
less clay in the upper subsoil. About 15 to 20 percent of 
the acreage mapped is other soils such as Beaverton | 
gravelly loam and a sandier soil on some of the tops of the 
crests and knobs. 

This soil is used mainly as nonirrigated cropland, but 
some areas are still in native range or are seeded to tame 
grasses. It is suited for cultivation and produces about 
average yields. In cultivated areas both wind and water 
erosion are likely. (Capability unit [[Ie-2, nonirrigated ; 
Silty range site) 


Wibaux Series 


The Wibaux series consists of the shallow and very shal- 
low, reddish soils that formed in place from red beds of 
baked shale or clinkers. These soils have a surface layer 
of stony or shaly loam 2 or 3 inches thick that is only 
slightly darker than the stony or shaly loam subsoil. ‘The 
hard, reddish bedrock is at. a depth of 5 to 15 inches. The 
upper part of this rock is fractured, and the fragments are 
crusted with lime. These soils take in water readily but 
have very low water-holding capacity. Natural fertility 
ishigh. The Wibaux soils are redder than the Travessilla 
soils. 

Wibaux-Rock outcrop complex (Wr) (30 to 70 percent 
slopes).—This complex is in the very steep, broken areas 
in the southwestern part of the county. About 60 to 70 
percent of the complex is Wibaux stony and shaly loam, 
about 25 to 385 percent is Rock outcrop, and about 5 per- 
cent consists of soils on colluvial slopes below the rock 
ledges. The Wibaux soil has the profile described for 
the Wibaux series. 

This mapping unit is used only for grazing, but some 
small areas are steep and inaccessible to livestock. Only 
asmall amount of native forage is produced. (Capability 
unit VIIs-3, nonirrigated; Very Shallow range site) 


Winnett Series 


The Winnett series consists of light-colored soils that 
formed from underlying shale and have a claypan. In 
most places these soils have a surface layer of light brown- 
ish-gray loam 6 inches thick. It is abruptly underlain by 
a strongly alkaline upper subsoil that consists of dark 
grayish-brown, columnar clay 10 inches thick. <A lighter 
colored lower subsoil of clay loam is calcareous and 
spotted white with salts and gypsum. Depth to the un- 
derlying shale is generally about 30 inches. 
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The surface layer ranges from 2 to 7 inches in thick- 
ness. In places the upper subsoil is not so dense as normal 
and has blocky rather than columnar structure. Also, the 
lower subsoil is spotted with lime, in places, rather than 
with salts and gypsum. The depth to shale ranges from 
22 to 40 inches. 

‘These soils take in water slowly but have good water- 
holding capacity. They are low in natural fertility and 
contain only a small amount of organic matter. 

The Winnett soils occur with the Cushman, Fattig, and 
Renohill soils and have a more clayey, a more compact, 
and a more strongly alkaline subsoil. Winnett soils have 
a more strongly alkaline subsoil than Gilt Edge soils and 
are underlain by shale instead of coarse-textured material. 
They are not so saline as Arvada soils. 

Winnett complex (Wi) (2 to 8 percent slopes).—This 
complex is on undulating to rollmg uplands. About 70 
to 80 percent of the complex is Winnett, loam and clay 
loam, about. 20 to 25 percent is other soils, and about 5 per- 
cent is barren or nearly barren saline pits. In most places 
Winnett soils are between the pits in vegetated areas of 
varied size and shape. Cushman loam, Renohill clay 
loam, or other soils occur in areas up to 10 acres in size. 
Also in this complex is a soil having a grayish surface layer 
and a blocky clay subsoil. Winnett loam has a profile like 
the one described for the Winnett series except that in 
much. of the mapped acreage, the surface layer is only 
about 2 inches thick. 

This complex is used mainly for grazing, which is its 
best use. A few small areas have been farmed and aban- 
doned, and a few still are farmed. Yields are generally 
low. If management is good, yields of native forage are 
favorable. Depleted rangeland or abandoned cropland 
can be improved by seeding. (Capability unit VIs—4, 
nonirrigated ; Panspots range site) . 

Winnett-Fattig complex (Wx) (2 to 6 percent slopes). — 
This complex is on the undulating uplands in the north- 
western part of the county. About 40 to 60 percent of the 
complex is Winnett soil that has a loam, clay loam, or 
sandy loam surface layer, about 25 to 85 percent is Fattig 
loam, about 5 to 10 percent is other sotls, and about 10 to 
15 percent is barren pits. The Fattig, Winnett, and other 
sotls are in the vegetated areas between small, barren areas. 
The Winnett soils in this complex have a profile similar to 
the one described for the Winnett series except that the tex- 
ture of the surface layer varies and the surface layer and 
upper subsoil are darker colored. 

This mapping unit is used only for grazing, which is its 
best use. It produces moderate yields of native forage if 
management is good. Depleted range can be improved by 
reseeding. (Capability unit VIs4, nonirrigated; Pan- 
spots range site) 


Use and Management of Soils 


The soils of Treasure County are used mainly for pas- 
ture and range and for irrigated and nonirrigated crops. 
This section explains how the soils may be managed for 
these main purposes, and also for windbreaks and for 
building highways, farm ponds, and other engineering 
structures. It also gives the predicted yields of principal 
irrigated and nonirrigated crops. The method of present- 
ing information is that of describing general practices 


suitable for all the soils, then grouping the soils that re- 
quire similar management, describing the group, and sug- 
gesting suitable practices of management. 


Management of Irrigated Cropland 


The main objectives in the use of irrigated soils in Treas- 
ure County are (1) maintaining and increasing fertility ; 
(2) using irrigation water effectively; (3) reducing soil 
erosion; and (4) effectively managing saline and alkali 
soils, 


Maintaining fertility 


In this county most of the soils used for irrigated crops 
have moderate or high natural fertility, but their plant 
nutrients and organic matter are gradually depleted if the 
soils ave continuously cropped for long periods without 
good management. If continuous cropping under poor 
management continues long enough, yields may fall so low 
that the farmer does not make a profit. 

But most of the soils in the county respond well to good 
management within a short period. This management 
provides a cropping system that includes a legume much 
of the time, the application of mineral fertilizer and barn- 
yard manure, and the use of a green-manure crop. The 
mineral fertilizer supplies plant nutrients that the crops 
need, and the barnyard manure and the green manure sup- 
ply organic matter that improves the soils. 

The mineral fertilizer supplies nutrients that last for 
the year of application and, particularly the phosphatic 
fertilizer, has a vesidual carryover for future years. Most 
of the nitrogen fertilizer, however, is used up during the 
year of application, The kinds and amounts of fertilizer 
should be applied as indicated by soil tests and according 
to the needs of the crop. The farmer must decide the kinds 
and amounts of fertilizer to use. He is guided by the level 
of yields he wishes and by the amount of money he wants 
to invest in commercial fertilizer. 


Proper use of irrigation water 


If irrigation water is to be used efficiently, it must. be 
applied by good methods in a system of irrigation that is 
suited to the soils and to the crop. Skilled preparation of 
land is needed to achieve good control of water. If a field 
has not been prepared properly, some parts of it receive 
too little water and other parts receive too much. If too 
much water is used in irrigation, some is lost in surface 
runoff and some leaches soluble plant nutrients out of the 
reach of roots. Leaching can be wasteful of plant nutri- 
ents, particularly of nitrogen, because a large amount of 
that nutrient is in soluble form. 

Applying too much water also may raise the water table 
in an area and cause the area to be highly saline. In many 
places in the county, the soils have already been made 
saline in this way. If the water table in an area is con- 
tinually raised by irrigation, the area. may become so 
saline that it has to be abandoned as cropland unless costly 
practices are used to reclaim it. 

Irrigation systems should be designed to fit the needs of 
the soil and of the crop to be grown. Applying water at 
an appropriate rate is important. Because the basic intake 
rate of soils may vary within a single field, the water 
should be applied at the rate that is most effective for most 
of the field. In many places the length of runs is deter- 
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mined by a difference in soil that causes a sharp change in 
the basic intake rate. <A difference in slope also may call 
for installing a different kind of irrigation system or for 
adjusting the length of runs and rate of application. 

In fields having a slope of 2 percent or less the down- 
slope-furrow method can be used if row crops are grown, 
and the border-dike method can be used for hay, small 
grain, and pasture. The border-dike method can be used 
for irrigating hay, small grain, and pasture on some soils 
that have slopes of as much as 4 percent. If row crops are 
grown on slopes of more than 2 percent, contour furrowing 
is the best method of irrigation. Generally, row crops 
should not be grown on slopes of more than 4 percent. The 
contour-ditch method can be used for irrigating hay, small 
grain, and pasture on all soils having a slope of more than 
1 percent, but this method is most effective in the more 
sloping areas where the border method cannot be used. A 
sprinkler system can be used effectively on most soils that 
have slopes of as much as 15 percent. 


Reducing soil erosion and soil deterioration 


Losses through soil erosion cannot be stopped com- 
pletely, but they can be kept low enough so that good yields 
are maintained, Under irrigation the amount of soil lost 
through washing is proportional to the slope, or fall, of the 
land. The steeper the land, the greater the risk of erosion, 
Much of the eroded material is not moved off the field but 
is moved only from the higher end to the lower. As this 
process goes on, the material deeper in the soil profile is 
slowly exposed. Because in most soils this material is less 
suitable for plants than the surface soil, yields are lower or 
the cost of production is increased. 

As the soil moves off the top, material within the soil also 
moves. The more soluble plant nutrients are dissolved and 
leached cleep into the soil below the root zone. These mate- 
rials are eventually lost as water percolates downward and 
carries them into streams through subsurface drainage. 

These losses of soil and nutrients can be reduced by using 
good practices of soil and water management. One good 
practice is using the soils for the purpose for which they 
are best suited. Other good practices are growing the best 
adapted crops in a good cropping system and using fertil- 
izer and appropriate methods of irrigation. 


Management and use of saline and alkali soils 

In this county the productivity of many acres of irri- 
gated land has been lowered by salinity and alkalinity that 
are the result of seepage from irrigation. canals and of the 
overuse or unwise use of irrigation water. Some soils in 
the county, however, were saline and alkaline before irri- 
gation was started. In these areas a rise in the level of 
ground water has increased salinity or alkalinity. Soils 
affected by salts require special remedial measures and 
management practices. 

The two kinds of soils affected by salts in Treasure 
County are (1) those that contain excessive amounts of 
soluble salts, such as the Laurel, and (2) those that contain 
an abundance of adsorbed sodium, such as the Arvada and 
Hysham. Soils affected mainly by large quantities of 
soluble salts are called saline soils, and those affected by 
sodium are called sodic, or alkali, soils. 

Saline soils can be reclaimed more easily than sodic 
soils. Where adequate drains can be installed, the con- 
centrations of salts can be reduced by heavy irrigation. 


The irrigation water helps to leach the salts from the root 
zone. Sodic soils generally are more slowly permeable 
than saline soils and do not permit water to move down- 
ward so rapidly. In some places an amendment, such as 
gypsum, may be needed to improve chemical and physical 
properties of sodic soils before further reclamation is 
undertaken. Because applying chemical amendments is 
generally expensive, the soils should be tested to deter- 
mine whether these amendments are needed. 

In many places completely reclaiming saline or sodic 
soils is not practical, because of the high cost of amend- 
ments, the difficulty in providing and maintaining ade- 
quate drainage, or the slow permeability of thesoils. Soils 
that cannot be reclaimed completely can be cropped if 
suitable cropping systems and management practices are 
used. 

The management practices suitable for saline and alkali 
souls include (1) the selection of crops or crop varieties 
that produce satisfactory yields under moderately saline 
conditions; (2) the use of land preparation and tillage 
methods that aid in the control or the removal of salts 
and alkali; (8) the use of special planting procedures that 
minimize the concentrations of salts around the seed; (4) 
the use of irrigation methods that maintain a relatively 
high content of moisture in the root zone during the grow- 
ing season and, at the same time, allow for periodic leach- 
ing of the soil; (5) the maintenance of water-conveyance 
and drainage systems; and (6) the use of special treat- 
ments, such as addition of chemical amendments, where 
needed, heavy applications of organic matter, and the 
growing of sod crops to improve soil structure. 

Where salinity or alkalinity cannot be entirely elim- 
inated, crops can be selected that produce satisfactory 
yields under the existing conditions. In selecting crops 
for these kinds of soils, particular attention should be 
given to the salt tolerance of the crop during the germina- 
tion period. Poor yields often result from. failure to 
establish a good stand. Some crops that are salt tolerant 
during later stages of growth are quite sensitive to salinity 
during germination. Among the crops highly tolerant of 
salts are barley, sugarbeets, and western. wheatgrass. 
Crops having low tolerance for salts include beans and 
white Dutch, alsike, red, and Ladino clovers. 

Salinity and alkalinity are generally controlled more 
easily in sendy soils than in clayey ones because sandy 
soils are generally more permeable and are less likely to 
deteriorate physically. LLoamy and clayey soils, however, 
have greater water-holding capacity than sandy soils and 
ordinarily present no great problem of salinity control if 
they have good structure and are underlain by permeable 
materials that facilitate the removal of dramage water. 
Both prevention of salt accumulations and reclamation are 
most difficult, im clayey soils in which slowly permeable 
materials extend to a considerable depth. Nothing can 
be done to correct these conditions in the dryland areas 
where no irrigation water is available for leaching. 


Land Capability Classification 


The capability classification is a grouping of soils that 
shows, in a general way, how suitable the soils are for most 
kinds of farming. It is a practical grouping based on 
limitations of the soils, the msk of damage when they are 
used, and the way they respond to treatment. 
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In this system all the kinds of soil are grouped at three 
levels, the capability class, subclass, and unit. The eight 
capability classes in the broadest grouping are designated 
by Roman numerals T through Vill. In class T are the 
soils that have few limitations s, the widest, range of use, 
and the least risk of damage when they ave used. “The soils 
in the other ea have progressively greater natural 
limitations. In class VIII are soils and landforms so 
rough, shallow, or otherwise limited that they do not pro- 
duce worthwhile yields of crops, forage, or wood prod- 
ucts. 

The subclasses indicate major kinds of limitations 
within the classes. Within most of the classes there can 
be up to four subclasses. The subclass is indicated by 
adding a small letter, ¢, w, s, or ¢, to the class numeral, for 
example, IIe. The letter ¢ shows that the main limitation 
is risk of erosion unless a close-growing plant cover is 
maintained ; w means that water in or on the soil interferes 
with plant growth of cultivation (in some soils the wet- 
ness can be partly corrected by artificial drainage); s 
shows that the soil is limited mainly because it is iillew, 
droughty, or stony; and ¢, uséd in only some parts of the 
country, indicates that the chief limitation is climate that 
is too cold ov too dry. 

In class I there are no subclasses, because the soils of 
this class have few or no limitations. Class V can con- 
tain, at the most, only subclasses w, s, and ¢, because the 
soils in it are subject to little or no erosion but have other 
limitations that restrict their use largely to pasture, range, 
woodland, or wildlife. 

Within the subclasses are the capability units, which are 
groups of soils enough alike to be suited to the same crops 
and pasture plants, “to require similar management, and 
to have similar productivity and other responses to man- 
agement. Thus, the capability unit is a convenient group- 
ing for making many statements about management of 
soils. 

Capability units are generally identified by numbers 
assigned locally, for example, ITe-1 or TTTe-1. 

Soils are classified in capability classes, subclasses, and 
units in accordance with the degree and kind of their per- 
manent limitations; but without consideration of major 
and generally expensive Jandforming that would change 
the slope, depth, or other characteristics of the soil; and 
without consideration of possible but unlikely major rec- 
lamation projects. 

In this subsection soils are grouped in irrigated and 
nonirrigated capability units. The word “irrigated” in 
the name of the capability units that are generally irri- 
gated, or that ave suitable for irrigation, Aesignates the 
irrigated capability units and the. word “nonirrigated” 
designates the capability units that ave not generally ir- 
rigated. 


Capability Groups of Irrigated Soils 


All the soils in classes I and IT in Treasure County, and 
some of the soils in classes TTI, TV, and VI have been 
placed in irrigated capability units. None of the soils in 
the county are in class V. The irrigated capability units 
in this county are listed by class and subclass as follows. 


Class I. Soils that have few limitations that restrict their 
use. 


Capability unit I-l, irrigated—Deep, well- 
drained loams or clay Joams that have a mod- 
erately permeable loam or clay loam subsoil; 
on bottom lands and terraces that have slopes 
of not more than 1 percent. 

Class IT. Soils that have some limitations that reduce the 
choice of plants or require moderate conservation 
practices. 

Subclass IIe. Soils subject to moderate erosion if 
they are not protected. 

Capability unit Tle-1, irrigated—Deep, well- 
drained loams or clay Joams on fans and ter- 
races that have slopes ranging mainly from 1 
to 2 percent. 

Subclass IIs. Soils that have moderate limitations 
of moisture capacity or tilth. 

Capability unit TIs-1, irrigated.—Deep, well- 
dvained soils that occur on bottom jands and 
fans and have a sandy subsoil or, at a depth of 
24. to 30 inches, loose sand and gravel. 

Capability Unit IIs-2, irrigated. —Deep, well- 
drained soils that have a granular clay surface 
layer and a sandy loam to clay subsoil; on bot- 
tom lands, fans, and terraces that have slopes 
of not more than 1 percent. 

Capability unit IIs-3, irrigated. ae well- 
drained, moderately "saline or alkaline loams, 
clay loams, and clays that have a Joam or clay 
loam subsoil; on bottom lands, terraces, and 
fans that have slopes of not more than 1 
percent. 

Class III. Soils that have severe limitations that reduce 
the choice of plants, or require special conservation prac- 
tices, or both. 

Subclass IIIe. Soils subject to severe erosion if they 
are cultivated and not protected. 

Capability unit Iie-1, irrigated—Deep, well- 
drained soils that have a granular clay surface 
layer and a clay or clay loam subsoil; on fans 
that have slopes of 1 to 8 percent. 

Subclass IIs. Soils that have severe limitations of 
moisture capacity or tilth. 

Capability unit ITs-1, irrigated—Deep, well- 
drained loamy fine sands on bottom lands and 
fans that have slopes of less than 2 percent. 

Class IV. Soils that have very severe limitations that re- 
strict the choice of plants, require very careful manage- 
ment, or both. 

Subclass [Ve. Soils subject to very severe erosion if 
they are cultivated and not protected. 

Capability unit [Ve~1, irrigated —Deep soils that 
have a loam or clay loam surface layer and a 
loam to clay subsoil; on fans that. have slopes 
of 4 to 8 percent. 

Capability unit [Ve-2, irrigated.—Deep soils that 
have a granular clay surface layer and a clay 
loam or clay subsoil; on fans that have slopes 
of 8 to 8 percent. 

Subclass TVw. Soils that have very severe limita- 
tions for cultivation because of excess water. 

Capability unit TVw—1, irrigated—Deep, wet, 
saline, loamy soils and. clays that have a high 
water table and are on slopes of less than 4 
percent. 
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Subclass [Vs. . Soils that have very severe limitations 
of stoniness, low moisture capacity, or other soil 
features. 

Capability unit IVs-1, irrigated—Deep, strongly 
saline and strongly alkaline soils that have 
a loam or silty clay surface layer and subsoil ; 
on level’ bottom lands and terraces that have 
slopes of not more than 3 percent. 

Capability unit TVs-2, irrigated—Deep, well- 
drained, strongly alkaline clays that have a 
crusty surface and a clay subsoil; on terraces 
that have slopes of not more than 1 percent. 

Capability unit IVs-3, irrigated—Deep, heavy 
clays on bottom lands and terraces that have 
slopes of not more than 1 percent. 

Capability unit IVs-4, irrigated—Shallow fine 
sandy loams underlain by loose sand and gravel 
at a depth of 14 to 22 inches; on bottom lands 
and low terraces that have slopes of less than 
1 percent. 

Class VI. Soils that have severe limitations that make 
them generally unsuitable for cultivation and that limit 
their use largely to pasture or range, woodland, or wild- 
life food and cover. 

Subclass VIe. Soils severely limited, chiefly by risk 
of erosion if protective cover is not maintained. 

Capability unit VIe-1, irrigated—Deep loams 
and clay Joams on the bench edges that have 
slopes of 8 to 15 percent. 

Subclass VIs. Soils generally unsuitable for cultiva- 
tion and limited for other uses by their moisture 
capacity, stones, or other features. 

apability unit VIs-l, irrigated—Very shallow 
loams to sandy Joams that are underlain by sand 
or gravel at a depth of 8 to 14 inches; on bottom 
lands that have slopes of less than 1 percent. 

Capability unit VIs-2, irrigated:—Deep, well- 
drained, strongly saline or strongly alkaline 
soils on terraces and fans that have slopes rang- 
ing from 0 to 8 percent. 


Management of irrigated capability units 


In a capability unit, the soils have about the same limita- 
tions to use, produce about the same yields of crops, and 
require about the same kind of management. In the fol- 
lowing pages, the management of the soil in each irrigated 
capability unit in the county is discussed. For additional 
information about irrigated crops, refer to the subsection 
“Management of Irrigated Cropland.” In that subsection 
the management of saline and alkali soils is discussed 
generally. 

CAPABILITY UNIT 1-1, IRRIGATED 

This capability unit consists of deep, well-drained soils 
that have a loam or clay loam surface layer and a moder- 
ately permeable loam or clay Joam subsoil. These soils 
are on bottom lands and terraces that have slopes of not 
more than 1 percent. They are— 

Cherry clay loam, 0 to 1 percent slopes. 
Cherry clay loam, shallow, 0 to 1 percent slopes. 
Fort Collins loam, 0 to 1 percent slopes. 
Fort Collins loam, sandy substratum, 0 to 1 pereent slopes. 
Havre clay loam. 
Havre clay loam, high. 
Havre loam. 
Havre loam, high. 
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Havre and Glendive soils (Havre soil only). 
Lohmiler clay loam. 

Lohimiller clay loam, fans, 0 to 1 percent slopes. 
Lohmiller clay loam, high. 
McRae and Havre loams, 0 to 1 percent slopes. 
Nunn clay loam, 0 to 1 percent slopes. 

These are the most productive irrigated soils in the 
county. They are fertile and easily tilled. They take in 
water readily and have high water-holding capacity. Kro- 
sion is a problem only if irrigation water is not handled 
properly, or if these soils are left unprotected during 
winter. 

Favorable yields of all crops in the county can be pro- 
duced on these soils. The principal crops are sugarbeets, 
corn for silage, dry beans, wheat, barley, oats, alfalfa, and 
grass and legume crops. Potatoes and truck crops can also 
be grown on these soils. 

In a good crop sequence, a legume is kept in the cropping 
system at least one-third of the time, but it should not be 
grown. for more than 5 successive years, nor should row 
crops be grown for more than 8 successive years. 

Favorable yields are obtained by using green manure or 
barnyard manure and commercial fertilizer for all crops. 
Barnyard manure can be applied for each crop of sugar- 
beets 1f enough is available; otherwise, it can be reduced. to 
one heavy application during the extent of the rotation. 
Nitrogen and phosphate fertilizers are added to fields of 
sugarbeets or corn. Phosphate, applied to alfalfa at least 
once during a complete rotation, increases the growth of 
crops and the quality of hay. 

All methods of irrigation can be used on these soils. 
The border method distributes water best on soils in hay, 
small grain, or pasture. If irrigations are light and 
frequent, and runs are short, crops respond well, but 
care should be taken to prevent overirrigation. Some of 
the soils in this cunabiley unit are rough and require 
leveling before they can be properly irrigated. Heavy 
grading does not permanently damage these soils. 


CAPABILITY UNIT Ile-1, IRRIGATED 


This capability unit consists of deep, well-drained soils 
that have a loam or clay lonm surface layer and subsoil. 
These soils are on terraces and fans that have slopes 
ranging mainly from 1 to 2 percent. They are— 

Cherry clay loam, 1 to 3 percent slopes. 

Fort Collins loam, 1 to 4 percent slopes. 

Fort Collins loam, sandy substratum, 1 to 3 percent slopes. 
Lohmiller clay loam, I to 3 percent slopes. 

McRae and Havre loams, 1 to 4 percent slopes. 

Nunn clay loam, 1 to 83 percent slopes: 

These soils are productive under irrigation. They are 
easily tilled. They take in water readily and have high 
water-holding capacity. Because of the slope, irrigation 
water should be handled carefully to avoid washing. 

Favorable yields of all crops in the county can be pro- 
duced on these soils. The principal crops are sugarbeets, 
corn for silage, dry beans, wheat, barley, oats, alfalfa, 
and grass-and-legume mixtures. Potatoes and truck crops 
also can be grown. 

A good cropping system provides that alfalfa or another 
legume is kept on these soils at least half of the time and 
that a row crop is not grown for more than 2 years in 
succession. Alfalfa should not be left on these soils for 
more than 5 years. Row crops are not well suited on slopes 
of more than 2 percent. 


40 SOIL SURVEY SERIES 1957, NO, 22 


Favorable yields of crops can be obtained by adding 
green manure or barnyard manure and commercial fertil- 
izer, If enough barnyard manure is available, it can 
be used on. each crop of sugarbeets; otherwise, only one 
heavy addition should be applied during the extent of the 
rotation. Both nitrogen and phosphate fertilizers are 
added for sugarbeets and corn. The quality of alfalfa hay 
can be improved if phosphate is applied at least once 
during the rotation period. 

Tf irrigation water is applied from small heads, and 
runs are short, excessive washing is prevented. All com- 
mon methods of irrigation can be used, but water is best 
distributed by the border method on fields of hay or 
small grain, or on pasture. Overirrigation and excessive 
leaching of soil nutrients can be prevented by applying 
water frequently in light irrigations. and leveling does 
not permanently damage these soils. 


CAPABILITY UNIT Is-1, IRRIGATED 


This capability unit consists of deep, well-drained soils 
that oceur on bottom lands and fans and have a sandy sub- 
soil or, at a depth of 24 to 80 inches, loose sand and gravel. 
Slopes are less than 1 percent. The soils are— 

Glendive clay loam, 

Glendive fine sandy loam. 

Glendive loam. 

Havre loam, moderately deep. 

Havre and Glendive soils (Glendive soil only). 

These soils produce good yields of all crops grown in the 
county. They are fertile, are easily tilled, and take in 
water readily.. Their water-holding capacity is reduced by 
the sandy subsoil or the gravel near the surface. 

Glendive fine sandy loam blows easily if it is left bare 
during winter or for long periods at other times, but the 
other soils are not saxeepnibls to erosion. 

Under irrigation, these soils produce average or above 
average yields of crops. The principal crops are sugar- 
beets, corn for silage, dry beans, wheat, barley, oats, alfalfa, 
and grass-and-legume mixtures. Potatoes and truck crops 
can. also be grown on these soils. 

A. satisfactory cropping system is one that keeps hay or 
pasture, including legumes, on these soils at least half of 
the time and a row crop for not more than 8 successive 
years. Leaving alfalfa on these soils for more than 5 suc- 
cessive years is not advisable. 

Favorable yields are obtained by adding green manure 
or barnyard manure and nitrogen and phosphate fertil- 
izers. If enough barnyard manure is available, it can be 
used on each crop of sugarbeets ; otherwise, only one heavy 
application should be applied during the extent of the 
rotation. Nitrogen and phosphate fertilizers are added for 
sugarbeets or corn. The quality of alfalfa hay can be 
improved if phosphate is applied at least once during the 
rotation period. These soils are leached more readily and 
more deeply than soils having a loamy or clayey sub- 
soil and, therefore, require slightly larger additions of 
fertilizer. 

All methods of irrigation can be used on these soils, but 
to prevent overirrigation and excessive leaching of plant 
nutrients, short runs and small heads of water are best. 
Land leveling does not permanently damage these soils if 
euts into the sandy subsoil or the underlying sand and 
gravel are avoided. 


CAPABILITY UNIT IIs-2, IRRIGATED 


This capability unit consists of deep, well-drained soils 
that have a granular clay surface layer and a sandy loam 
to clay subsoil. These soils are on bottom lands, fans, and 
terraces that have slopes of not more than 1 percent. They 
are— 

Cherry clay, 0 to 1 percent slopes. 

Cherry clay, moderately deep, 0 to 1 percent slopes. 
Glendive clay. 

Hayre clay. 

Lohmiller clay. 

Lohmiller clay, high. 

Nunn clay, 0-to 1 perceut slopes, 

Nunn-Beckton complex, 0 to 1 percent slopes. 

These soils produce favorable yields of most crops. 
They take in water slowly but have high water-holding 
capacity. Plowing, working, and obtaining a good seed- 
bed are difficult. Ploaving at the wrong time leaves large, 
hard clods that are difficult to break down with tillage im- 
plements. These soils blow early in spring or in winter if 
they are left bare, but water erosion is not a problem. 

Average and above average yields of adapted crops can 
be produced. on these soils if soil and water are managed 
well. The principal crops are sugarbeets, cotn for silage, 
dry beans, wheat, barley, oats, alfalfa, and grass-and- 
legume mixtures. Potatoes are not suited to these soils. 

Ina good crop sequence, a legume is kept in the cropping 
system at least half of the time, but it should not be grown 
for more than 5 successive years, nor should row crops be 
grown for more than 2 successive years. 

If possible, these soils should be plowed in the fall be- 
cause the freezing and thawing during winter help to 
break the hard clods into granules. This breaking makes 
a good seedbed easier to obtain. Tilth is maintained or 
improved by turning under a green-manure crop ov by 
adding a large amount of barnyard manure. Additions 
of these manures and of commercial fertilizer maintain or 
increase yields. Barnyard manure is most beneficial to 
sugarbeets, corn, or beans. Yields and the quality of al- 
falfa hay are improved by adding a phosphate fertilizer. 

These soils should not be left bare for long periods if 
the surface is loose. Tf plowing is in fall, a rough surface 
should be left during winter to reduce the risk of blowing. 

All methods of irrigation can be used on these soils, but 
in some places leveling is needed so that irrigation water 
is distributed more efficiently. This leveling does not 
permanently damage these soils. 


CAPABILITY UNIT IIs-3, IRRIGATED 


This capability unit consists of deep, well-drained 
loams, clay loams, and clays that have small spots that 
ave hard or crusty because salts or alkaliis present. These 
soils have a.loam or clay loam subsoil. They are on bot- 
tom lands, terraces, and fans that have slopes of not more 
than 1 percent. The soils are— 

Cherry-Lanrel clay loams. 
Havre clay, saline. 

Havre clay loam, saline. 
Havre loam, saline. 
Hayre-Hysham loams. 
Lohmiller-Hysham clays. 
Lohmiller-Hysham clay loams, 

These soils are saline or alkaline enough for yields of 
all crops to be reduced. The more strongly affected spots 
crust and seal after a vain or an irrigation. If this crust- 
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ing occurs soon after seedling, germination of seeds and 
emergence of seedlings are retarded or prevented. Plants 
that do survive ave generally stunted, and growth is un- 
even in the fields. Although these spots improve slightly 
over the years-if management is good, the effects of high 
alkalinity are always evident. 

If these soils are irrigated, yields of some crops are 
average and of others are below average. The principal 
crops are sugarbeets, wheat, barley, oats, corn for silage, 
alfalfa, and pasture. Dry beans, potatoes, and truck crops 
are not suited to these soils, Sugarbeets do well, but yields 
of corn are very low. 

In a good cropping system. pasture or hay is kept on 
these soils for at least half of the time. Alfalfa should be 
left. on fields only as long as yields are favorable. Row 
crops should not be grown for more than 2 successive years. 

Favorable yields can be obtained on these soils by add- 
Ing green manure, barnyard manure, crop residue, and 
commercial fertilizer. The hard alkali spots require the 
largest additions. These additions help to improve tilth, 
to increase water intake, and to reduce crusting. The 
yields of all crops are increased by additions of commer- 
ciul fertilizer. By keeping the upper few inches of soil 
moist, germination. of seeds and the early growth of seed- 
lings are encouraged. 

All methods of irrigation can be used on these soils, 
but border dikes are best for small grain, hay, or pasture. 
Heavy. irrigations-help to leach salts downward to a place 
where they ave less harmful. These soils should be leveled, 
where needed, before they are irrigated, so that the water 
is distributed evenly. Deep leveling that exposes the 
highly saline subsoil should be avoided. Drainage may be 
needed in some places. 


CAPABILITY UNIT Ile-1, IRRIGATED 


This capability unit consists of deep, well-drained soils 
that have a granular clay surface layer and a clay or clay 
loam subsoil. These soils are on fans that have slopes of 
1 to3 percent. They are— 

Cherry clay, 1 to 3 percent slopes. 
Cherry clay, moderately deep, 1 to 3 percent slopes. 
Nunn clay, 1 to 3 percent slopes. 

These soils produce high yields if they are irrigated. 
They take in water slowly but have high water-holding 
capacity. Plowing, working, and obtaining a good seed- 
bed are difficult. Plowing at the wrong time of the year 
leaves large, hard clods that are difficult to break with till- 
age implements, Some blowing occurs if these soils are 
left bare early in spring ov in winter. If irrigation water 
is not managed well, washing also occurs. 

If the management of soil and water is good, yields of 
adapted crops are average or above average. The crops 
best suited are small grain, alfalfa, and pasture. Sugar- 
beets, corn for silage, and dry beans can be grown, but they 
require especially careful irrigation. 

In a good cropping system, alfalfa, hay or a pasture 
mixture is kept on those soils at least three-fourths of the 
time and row crops are grown for not more than 2 sueces- 
sive years. 

Tf possible, these soils should be plowed in the fall be- 
cause the freezing and thawing during winter help to break 
the hard clods into granules and to improve the seedbed 
that 1s prepared in spring. Soil tilth is maintained or im- 
proved by turning under large amounts of green manure 


or barnyard manure. If these manures and a commercial 
fertilizer are added, yields are kept at a high level. Row 
crops benefit most from additions of ‘green manure and 
barnyard manure. Phosphate fertilizer, applied to al- 
falfa, increases yields and improves the quality of the hay. 

To prevent excessive washing, more careful control of 
irrigation water is needed on these soils than on more 
nearly level soils. Short runs and small heads of water are 
best. All methods of irrigation can be used, but the border 
method distributes water more evenly on hay, small grain, 
and pasture. Tand leveling is needed to improve the dis- 
tribution of water, and it does not permanently damage 
these soils. 


CAPABILITY UNIT HIs-i, IRRIGATED 


The only soil in this capability unit is Glendive loamy 
fine sand. It is deep and well drained and occurs on bot- 
tom lands and fans that have slopes of less than 2 percent. 

Because this soil is low in natural fertility, maintaining 
satisfactory crop yields is difficult. The soil takes in water 
very rapidly, but it is droughty because it can store only 
small amounts of moisture. Also difficult is the control of 
wind erosion, because the sandy soil blows easily if it is left 
bare for any length of time. 

This soil can be used for most irrigated crops. It is best 
used for hay and pasture, but corn for silage, dry beans, 
and small grain are also suitable. 

A satisfactory cropping system is one that keeps hay or 
pasture on this soil for more than 3 years and a row crop 
for 1 year. It is not advisable to keep alfalfa or other 
legumes on this soil for more than 5 successive years. 

Favorable yields of all crops can be maintained only 
through the use of green manure or barnyard manure and 
commercial fertilizer. Larger amounts of commercial 
fertilizer are needed on this soil than on the more loamy or 
clayey soils to maintain an average level of productivity 
because the more soluble plant nutrients are leached from 
these soils more rapidly under irrigation. 

A. crop or crop residue on this soil most of the time re- 
duces soil blowing. At times emergency tillage may be 
needed to control blowing. 

Careful control of irrigation water is important. Only 
enough water to maintain an adequate moisture supply 
should be applied. Overirrigation excessively leaches the 
more soluble plant nutrients. Light irrigations applied in 
short runs are most satisfactory as a means of reducing 
the loss of fertility and avoiding the washing that other- 
wise takes place in the more sloping areas. Leveling or 
land conditioning may be needed in many areas before 
they can be used for irrigation or to improve application 
of water. Extremely deep cuts expose fine sands in places 
and should be avoided. 


CAPABILITY UNIT IVe~1, IRRIGATED 


This capability unit consists of deep soils that have a 
loam or clay loam surface layer and a loam to clay subsoil. 
These soils are onfans. They are— 

Fort Collins loam, 4 to 8 percent slopes. 
McRae and Havre loams, 4 to 8 percent slopes. 
Nunn elay loam, 3 to 8 percent slopes. 

These soils are high in natural fertility, and they con- 
tain an average or below average amount of organic mat- 
ter. They take in water readily and have high water- 
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holding capacity. Because slopes are strong, the risk of 
water erosion is high where these soils are irrigated. 
Wind erosion is not a major problem. 

The important irrigated crops are small grain, alfalfa, 
and pasture. Most of the acreage is in hay or pasture and 
produces high yields. Row crops are not well suited. 

These soils are best suited to small grain, hay, and pas- 
ture. In a rotation period, these soils should be kept in 
hay or pasture at least three-fourths of the time and small 
grain should not be grown for more than 2 years in suc- 
cession. It is not advisable to leave alfalfa or another 
legume on these soils for more than 6 years, 

Commercial fertilizer, applied to alfalfa at least once 
or twice during a complete rotation, increases the growth 
ofthecrops. Pasture should be fertilized more often than 
alfalfa. 

Because these soils are sloping or strongly sloping, irri- 
gation water should be carefully controlled to prevent ex- 
cessive washing. By mixing grasses with alfalfa, water 
erosion is reduced. 

Irrigating by contour ditches provides the best control 
of water on these soils. The ditches should be spaced 
closely enough to permit the runs to be short. Efficient 
application of water from small heads, and at a suitable 
rate, helps contro] loss of soil through washing. Level- 
ing and smoothing may be needed in some areas to im- 
prove distribution of water. Deep cuts made in leveling 
donot permanently damage these soils. 


CAPABILITY UNIT IVe-2, IRRIGATED 

This capability unit consists of deep soils that have a 
granular clay surface layer and a clay loam or clay sub- 
soil. These soils are on fans. They are— 

Cherry clay, 3 to 8 percent slopes. 
Cherry clay, moderately deep, 3 to 8 percent slopes. 
Nunn clay, 3 to 8 percent slopes. 

These soils have high natural fertility and contain an 
average amount of organic matter. They take in water 
slowly but have high water-holding capacity. When these 
soils dry, large cracks form. Plowing and working are 
hard, and the strong slopes increase the hazard of water 
erosion. Because the surface layer is fine and granular, 
these soils blow easily unless they are protected by some 
kind of cover. ; 

The main irrigated crops are hay, pasture, and small 
grain. Yields of these crops are high. 

A suitable cropping system provides that hay or pasture 
is kept on these soils at least three-fourths of the time 
and that small grain is not grown for more than. 2 years 
in succession. Alfalfa or other legumes should not be 
kept growing for more than 5 or 6 years. 

Obtaining a good seedbed is difficult if these soils are 
plowed and worked at the wrong time. Fall plowing is 
a good practice because freezing and thawing during 
winter help to break the clods into granules. Favorable 
yields can be obtained by using commerical fertilizer on 
hay at least once or twice during the rotation period. 
On pasture fertilizer should be added more often. 

On these sloping and strongly sloping soils, irrigation 
water should be carefully controlled to prevent excessive 
washing. To prevent blowing, some kind of protection is 
needed when these soils are not in crops. By mixing 
grasses with alfalfa, water erosion is reduced. 


Irrigating by contour ditches provides the best control 
of water on these soils. The ditches should be spaced 
closely enough to permit the runs to be short. Efficient 
application of water from short heads, at a suitable rate, 
helps control loss of soil through washing. Leveling and 
smoothing may be needed to improve distribution of 
water. Deep cuts made in leveling do not permanently 
damage these soils. 


CAPABILITY UNIT IVw-1, IRRIGATED 


This capability unit consists of deep, wet, saline, loamy 
soils and clays. These soils are on bottom lands and low 
terraces and fans that have slopes of less than 4: percent. 
The water table is high, or there are seeps. The soils are— 

Laurel clay loam. 
Laurel loam, 
Lohmilier clay, wet. 
Sage clay. 

All these soils except Lohmiller clay, wet, are strongly 
saline and alkaline and contain large amounts of toxic 
salts. White salt crusts the surface in spots or in large 
areas. Water-tolerant plants grow on Lohmiller clay, 
wet, but the other soils have little or no vegetation. All 
the soils have a water table at or near the surface most of 
the year. They take in water slowly. , 

Unless they are reclaimed, these soils are not. suitable 
for cultivation. They can be partly reclaimed and used 
for limited cropping or for special crops. They respond 
very slowly to reclamation. Ten years or more must pass 
before crops other than pasture can be grown economically. 
Complete reclamation is not possible or necessary on these 
soils. 

These soils produce low yields of the few crops that can 
be grown on them. They are hard to manage because they 
puddle, and hard crusts form on the surface when they 
dry. This crusting prevents most seedlings from emerg- 
ing, unless special practices of soil and irrigation man- 
agement are used. Cultivating the soils for many years 
reduces puddling and crusting only slightly. The soils 
in some areas may be benefited if gypsum or other amend- 
ments are added. 

To improve these soils, first install deep drains, either 
open or tile, so that the water table is lowered. The drains 
should be deep enough to keep the level of ground water 
below a depth of 5 feet. After the upper part of the soil 
dries out, and heavy equipment can be used, the surface 
should be smoothed or leveled, where needed, so that irri- 
gation water can be distributed uniformly. , 

During reclamation, only plants that tolerate much 
sulinity and alkalinity should be grown, and these should 
be grown in long-term pasture. Tall wheatgrass, western 
wheatgrass, meadow fescue, and similar plants do well. 
Most legumes do not tolerate high salinity very well, but 
alfalfa, sweetclover, and others grow after they are estab- 
lished. Some of the small grains can be grown for hay. 
All plants are hard to start, and many of them will not 
last long. Yields of all crops will be very low for many 
years. After 10 years or more, sugarbeets, corn for silage, 
and small grain for grain or hay can be grown in the 
cropping system, but yields of some of these may be un- 
economical, Pasture and hay are the best crops through 
the years. 

Removing the high concentrations of salt in the upper 
part of the soils by leaching is necessary before crops can 
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be seeded. The hard crusts that form on the surface when 
these soils dry can be reduced by applying much barnyard 
manure and by plowing under large amounts of crop resi- 
due or green manure. The use of commercial fertilizer 
improves yields, and gypsum and other amendments may 
be of value in some areas during and after reclamation. 
The most satisfactory way to apply irrigation ‘water to 
hay and pasture is by the border method because this 
method controls and distributes the water best. If level 
borders are used in the more nearly level areas, salts are 
leached and the control of water 1s good. To leach the 
salts, more water should be applied than is needed by crops. 
By irrigating the soils often enough, they are kept from 
drying out. Water is particularly needed in the surface 
layer during germination and the seedling stage of growth. 


CAPABILITY UNIT IVs-1, IRRIGATED 


This capability unit consists of deep, well drained and 
moderately well drained soils that have a loam or silty 
clay surface layer and subsoil. These soils are strongly 
saline and strongly alkaline. They occur on bottom lands 
and low terraces that have slopes of not more than 3 per- 
cent. The soils are— 

Arvada loam, 0 to 3 percent slopes. 
Hysham-Havre loams. 
Sage silty clay. 

These soils are so saline and alkaline that they are not 
suitable for most cultivated crops. In most places the 
water table is more than 5 feet below the surface most of 
the year, but in some places it is raised by seepage, and 
salts crust the soil surface. 

These soils produce low yields of the few crops that can 
be grown. Only plants that tolerate large amounts of 
salts and alkali should be grown. These soils respond 
very slowly to reclamation. At least 10 years must pass 
before crops other than pasture can be grown economically. 

These soils take in water very slowly. Cultivated areas 
are hard to manage because they puddle when they are 
wet, and when they dry a hard crust forms on the surface. 
This crusting prevents the seedlings from emerging, unless 
special practices of soil and irrigation management are 
used. Even under special management, these soils improve 
only slightly during a period of many years. Complete 
reclamation is not feasible. 

Before reclamation can be started on these soils, drain- 
age is needed in places to keep the water table as low as 
possible. The method of reclamation and the time needed 
depend on local conditions. 

During reclamation, only plants that tolerate much 
salinity and alkalinity should be grown, and these should 
be grown only in long-term rotations consisting mostly of 
pasture. Tall wheatgrass, western wheatgrass, meadow 
fescue, Canada wildrye, and similar grasses do well. Most 
legumes do not tolerate high salinity, but alfalfa, sweet- 
clover, and other selected legumes grow if they get started. 
Some of the small grains can be grown for hay. All plants 
are hard to establish, and many of them do not last long. 
Yields of all crops are very low for many years. After 
these soils are managed for 10 years or more, sugarbeets, 
corn for silage, and small grain for grain or hay can be 
included in the rotation, but growing some of these crops 
may not be economical. Pasture and hay are the best crops 
through the years. 


In places salts must be removed from the upper part of 
the soils before the soils can be seeded. Salinity is de- 
creased and the soils are mace easier to work by applying 
much barnyard manure and by plowing under large 
amounts of crop residue or green manure. The use of 
commercial fertilizer increases yields. During and after 
reclamation, gypsum or similar amendments may be of 
value in some areas. 

The most satisfactory way to apply irrigation water to 
hay and pasture is by the border method, because this 
method controls and distributes the water best. If level 
borders are used in the more nearly level areas, there is 
some leaching and the control of water is maximum. To 
leach the salts, more water is applied than the crop needs. 
By irrigating the soils often enough, they are kept from 
drying out. Water is particularly needed in the surface 
layer during germination and the seedling stage of 
growth. 


CAPABILITY UNIT IVs-2, IRRIGATED 


Marias clay, saline-alkali, 0 to 1 percent slopes, is the 
only soil in this capability unit. This is a deep, well- 
drained soil that has a crusty surface and a strongly alka- 
line clay subsoil. It is on level terraces. 

This soil is so alkaline that only a few kinds of irrigated 
crops can be grown, and the yields of these are low. . Irri- 
gated areas are hard to plow and to work. When this soil 
dries after a rain or an irrigation, its surface is thinly 
crusted. This crust makes it difficult for plants to emerge 
after their seeds sprout. In addition to the crust, wide 
cracks form when this soil dries. Except in these cracks, 
this soil takes in water slowly. Water-holding capacity, 
however, is very high. Natural fertility is about moderate. 

This soil produces low yields of most crops. It is used 
mainly for sugarbeets, corn, small grain, alfalfa, and pas- 
ture. The best use is hay and pasture. 

In the most suitable cropping system, hay or pasture is 
kept on this soil at least four-fifths of the time and a small 
grain, sugarbeets, or corn for silage is grown for not more 
than 2 years. Sugarbeets may be unprofitable, for they 
have low yields and are difficult to harvest. 

Favorable yields of most. crops can be obtained if barn- 
yard manure and commercial fertilizer ave added. During 
a rotation period, commercial fertilizer should be applied 
to alfalfa once or twice and to pasture more often. Fall 
plowing is a good practice. 

All methods of irrigation can be used on this soil, but 
water is distributed best by the border or level-border 
method. Frequent, heavy irrigations help to keep this soil 
from drying and cracking. Water distribution is more. 
uniform if the surface is smoothed. If deep cuts are made 
during land leveling, the subsoil is exposed but the soil is 
not permanently damaged. 


CAPABILITY UNIT IVs-3, IRRIGATED 


The only soil in this capability unit is Bowdoin clay. 
This deep, well-drained heavy clay occurs on level bottom 
lands and on low terraces that have slopes of not more 
than 1 percent. : 

This soil has high natural fertility but is very hard to 
plow because its content of clay is high. As the soil dries, 
wide cracks form. Except in these cracks, water is taken 
into this soil very slowly. Water-holding capacity is very 
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high. Blowing is likely if this soil is left bare during 
winter. 

The principal irrigated crops, and the crops most suit- 
able, are alfalfa, small grain, pasture, and native hay. 
Row crops are not well suited, but sugarbeets or corn for 
silage can be grown. Sugarbeets may be unprofitable be- 
cause they produce Jow yields and are difficult to harvest. 

In a good cropping system, hay or pasture is grown at 
least four-fifths of the time in a long-term rotation, A 
small grain can be grown for 2 or 3 years in succession 
while meadow or pasture is being reestablished. Alfalfa 
should not be left on this soil for more than 5 or 6 years. 

Plowing in the fall is best because freezing and thawing 
during winter break the large, hard clods so that in spring 
a good seedbed is easier to obtain. Favorable yields of 
all crops are obtained by applying commercial fertilizer. 
During a rotation period, fertilizer should be applied to 
alfalfa once or twice, and to pasture or native hay more 
often. 

All methods of irrigation can be used on this soil. To 
keep the soil from drying and cracking, the irrigations 
should be frequent and light. Distribution of water is 
improved by land leveling or smoothing. Deep cuts made 
during leveling do not permanently damage this soil. 


CAPABILITY UNIT IVs-4, IRRIGATED 


Glendive fine sandy loam, shallow, is the only soil in 
this capability unit. This soil occurs on level bottom 
lands and on jow terraces that have slopes of less than 1 
percent. Loose sand and gravel underlie this shallow 
soil at a depth of 14 to 22 inches. 

This soil has low natural fertility. It takes in water 
readily. Because it is shallow to gravel, this soil has very 
low water-holding capacity and is droughty. 

Yields of all ivrigated crops are low. The most suitable 
crops are small grain, hay, and pasture. 

Tn the most suitable cropping system, hay or pasture is 
kept on this soil for at least three-fourths of the time and 
a small grain is grown for 2 or 3 years. Corn for silage 
can. also be used, but not for more than 1 year. 

Because this soil loses large amounts of soluble plant 
nutrients, additions of commercial fertilizer and barnyard 
manure are needed if yields are to be maintained or in- 
creased. Large additions are needed if yields are to be 
profitable. 

All systems of irrigation can be used on this soil, but 
the irrigation runs should be short. If irrigation water 
is applied frequently from’ small heads and applications 
ave light, excessive leaching is prevented. Because this 
soil is shallow to gravel, special care is needed in leveling. 
Deep cuts expose the loose gravel and permanently damage 
this soil as well. 


CAPABILITY UNIT Vle-1, IRRIGATED 


Havre and Lohmiller soils, 8 to 15 percent slopes, are 
the only soils in this capability unit. These moderately 
steep soils are deep, calcareous Joams and clay loams. 
They occur on the edges of benches. 

These soils take in water readily and store large amounts 
in their subsoil. Because slopes are steep, the hazard of 
erosion is high in irrigated areas. Washing is severe 
unless these soils are adequately protected at all times. 


Under irrigation, these soils are best suited to long-term 
rotations in which hay or pasture is grown most of the 
time, A small grain can be grown for 1 or 2 years while 
the pasture is being reestablished. Commercial fertilizer 
helps maintain yields. 

Irrigation water must be controlled carefully to prevent 
excessive washing. The water is best controlled by irri- 
gating on the contour or by sprinklers. 


CAPABILITY UNIT VIs-1, IRRIGATED 


Banks soils are the only soil in this capability unit. 
These very shallow soils are underlain by loose gravel or 
sind at a depth of 8 to 14 inches. They ave on bottom 
lands that have slopes of less than 1 percent. 

These soils are too shallow and too droughty for culti- 
vated crops. Water-holding capacity and natural fertility 
are very low. Irrigated hay or pasture can be grown, but 
the plants should be drought resistant. Leveling for im- 
proving the application of water should be kept at a mini- 
mum so that the loose gravel is not exposed. 


CAPABILITY UNIT VIs-2, IRRIGATED 

This capability unit consists of deep, well-drained, 
strongly alkaline or strongly saline soils on terraces and 
fans. Slopes range from 0 to 8 percent. The soils are— 

Arvada-Laurel complex. 
Marias clay, fans, saline-alkali. 
Marias-Hoven clays, saline. 

These soils are too strongly saline or too strongly alka- 
line for cultivation, but they can be used for irrigated hay 
or pasture. Yields of forage are low. The plants should 
be tolerant of salts and alkali. 

Leveling for improving the application of water should 
be kept to a minimum. The irrigation method that re- 
quires the least amount of land preparation. or condition- 
ing should be used. Contour irrigation can be installed 
with little land conditioning. 


Predicted Yields of Irrigated Crops 


The predicted average yields of the principal irrigated 
crops ave given in table 2 for each soil in the county on 
which irrigated crops can be satisfactorily grown. These 
yield predictions are given for two levels of management. 
They allow the farmer to estimate the average long-term 
productivity he may expect from his fields. The farmer 
can use these predictions in calculating the return he may 
expect if he changes his system of farming. This expected 
return can then be compared with an estimate of the cost 
of the changed system. 

Only soils suitable for irrigated crops are listed in table 
2, but all such soils are listed, whether they are presently 
used for irrigated crops or not. The predicted yields are 
based on information obtained from field observations and 
interviews with farmers and on information obtained 
from other agricultural workers who know about yields. 
Actual crop records of a few soils were used as a basis for 
comparison with other soils, after the other soils were ar- 
ranged from the most productive to the least productive 
by comparing their characteristics. 

In table 2 predicted yields under average management 
are given in columns A, and those under the highest pre- 
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{Yields in columns A are those obtained under average management; those in columns B are yields to be expected under the highest 


prevailing management. 


Dashes indicate that the soil is not suitable for the crop] 


Bowdoin clay 


slopes 


Havre clay, saline__ 


Havre loam 


Havre loam, saline 


Sugar- Dry Corn for} Barley Oats Wheat, Alfalfa Trrigated 
beets beans silage ! pasture 
Soil a 
A;}BiA;BI]Aj;_B] AIBA B A | B A B A B 
Animal | Animal 
units units 
Tons |Tons |Cwt, |Cwt. |Tons | Tons} Bu. | Bu. | Bu. Bu. Bu. | Bu Tons Tons sper acre *|per acre? 
Arvada loam, 0 to 3 percent slopes__.___-_- G4 12 josnalessnlaaculenen| 167) 25) 16 30] 10 | 20 1.0 2.5 0.5 1.0 
Boss coos se ho cece oes ommee 8 | 14 |.---|----|----]----] 20 | 35 | 25 40 | 15] 25 L5] 4.0 1.0 2. 0 
Cherry clay, 0 to 1 percent slopes. .-..2-_-- 14) 20; 18 | 25 | 16 | 24; 50} 75 | 60 95 | 40 | 50 4.0 6. 0 18 3.0 
Cherry clay, 1 to 3 percent slopes___-__._-- 14; 20 | 18 | 25 | 16 | 24] 50] 75 | 60 95] 40] 50] 40) 6.0 1.8 3.0 
Cherry clay, 3 to 8 percent slopes._--_____- ~--|----|----]~---]----/----| 40 | 60 | 50 80; 30/ 40/ 30] 5.0 1.5 2.8 
Cherry clay, moderately deep, 0 to 1 percent } 
SIOPCSh Ss eecioceoccce eee se danke 14 20, 18} 25 | 16 | 24] 50] 75 | 60 95/ 40/50| 40] 60 1.8 3.0 
Cherry clay, moderately deep, 1 to 3 percent 
SlOPOSya sc ccccoccsdocuawhwesccteceue 14120) 18 | 25 | 16] 24 | 50 | 75 | 60 95 | 40 | 50 4.0 6. 0 18 3.0 
Cherry clay, moderately deep, 3 to 8 per cont | 
SlOPCS2... heceseeedsseteconcseeceusence! [ececlesccleeeca|e|sece|oe.-} 40; 60 | 50 80; 380/40) 3.0] 3.0 1.5 2.8 
Cherry clay loam, 0 to 1 percent slopes____- 46 | 22; 20 | 281 18 | 26} 55] 80 | 65 100 | 45 | 55] 45} 65 1.8 3.0 
Cherry clay loam: 1 to 3 percent slopes. ____ 15 | 22 | 20} 28] 18] 26] 551 80 | 65 100 | 45 | 55 4.5 6.5 L8 3.0 
Cherry clay loam, shallow, 0 to 1 percent 
Rahat ciape(det eeieieaaiaiaet a tte py anise cee 16 | 22 | 20 | 28} 18 | 26) 55 | 80] 65 100 | 45 | 55 4.5 6.5 1.8 3.0 
Cherry-Laurel clay loams..........----~~-- 11) 17 |----j----] 14) 20) 45] 704 50 80 | 35 | 45 3. 0 5. 0 12 2.0 
Fort Collins loam, 0 to 1 percent slopes ..__| 16 | 22 | 20) 28 | 18] 26] 55| 80] 65 | 100] 45 | 55 45] 65 1.8 3.0 
Fort Collins loam, 1 to 4 percent slopes.____ 16 | 22) 20} 28} 18 | 26) 55 | 80 | 65 100 | 45 | 55 4.5 6.5 18 3.0 
Fort Collins loam, sandy substratum, 0 to 1 
percent slopes. ._..--.--22-- eee 16 | 22 | 20 | 28] 18 | 26 | 55 | 80 | 65 100 | 45 | 55 4.5 6.5 1.8 3.0 
Fort Collins loam, sandy substratum, 1 to 3 
percent slopes_____.---- 22 eae 16 | 22 | 20 | 28 | 18 | 26 | 55 | 80 | 65 100 | 45 | 55 4.5 6. 5 1.8 3.0 
Glendive clay_...........--_2-_----- eee 16 | 22 | 18 | 25 | 14 | 22 | 60 | 75 | 55 90 | 40 | 50 40; 690 1.0 2.5 
Glendive clay loam_....---..-..---------- 16 | 22 | 20] 28 | 14 | 22 | 50} 75; 55 90 | 45 | 55 4.0 6.0 1.0 2.5 
Glendive fine sandy loam_____.___.__-__ 12] 20{ 17 | 25 | 14 | 22 | 50) 75 | 75 90 | 45] 65) 40); 6.0 1.0 2.5 
Glendive fine sandy loam, shallow---------- 5 | 7 |----|----| 6 | 9 | 16 | 20 | 20 25 | 12 | 15 LO) 15 5 15 
Glendive loam. .-___.-----..-2--- +. 16 } 22 | 20 | 28 | 14 | 22 | 50 | 75 | 55 90 | 45 | 55 4.0 6.0 1.0 2.5 
Glendive loamy fine sand___________..___. 10 | 16} 15 | 22 | 10 | 18 | 80 | 45 | 35 50) 25; 85) 15) 4.0 .8 2.0 
THavie €lay 225. ect det eee ns a eewetce 16 | 22] 18 | 25 | 18 | 26 | 50 | 75 | 60 95) 45) 55) 45) 65) 18 3.0 
10 | 18 J.-._|----| 8 | 18 | 30 | 50 | 40 65; 20; 80} 25) 3.5 1.0 2.5 
Havre clay loam_______._.--_---_---_- eee 16 | 22 | 20} 28 | 18 | 26 | 55 | 80 | 65 100 | 45 | 55 4.5 6.5 18 3.0 
Havre clay loam, high _-._.-..----------- 16 | 22 | 20 | 28 | 18} 26 |) 55 | 80 | 65 100 | 45 | 55 4.5 6.5 18 3. 0 
Havre clay loam, saline...--+.....__------ 10} 18 |-___|----| 8 | 18 | 80 | 45 | 40 65 | 20 | 30 2.5 3. 5 1.0 2.5 
abe lan os bees Sewieinee eS 16 | 22 | 20 | 28 | 18 | 26 | 55 | 80, 65 100 | 45] 55) 45] 6.5 18 3.0 
Havre loam, high.._...-----..---.------- 16 | 22) 20 | 28 | 18 | 26 | 55 | 80 | 65 100} 45 | 55 | 45] 65 1.8 3.0 
Flavre loam, moderately deep_...------__-- 13 | 18] 16 | 23 | 16 | 24 | 45} 65 | 55 85 | 35} 45} 30; 45 15 2.8 
pe seslssaceoaranoeeasae 11 | 18 |-._-|----) 8 | 18 } 80 | 50 | 40 65 | 20 | 30 2.5 3.5 10 2.5 
Havre and Glendive soils...--2.--- 2+. 16 | 22 | 18 | 24 | 16 | 24] 50 | 75 | 58 98 | 43 | 53 4.3 6.3 L4 2.8 
Havre and Lohmiller soils, 8 to 15 percent 
SIOVON oo ne Sates cammow deen send waked ~Gedlvess|Seee}s-gulecceleese] 20! [30>] 40 65 | 15 | 25 2.65 4.5 8 2.0 
Havre-IHysham loams__..--.-.-.--------- 10 | 15 j--._}----]| 6 | 12 | 80 | 50 | 40 75 | 25 | 35 20/ 40 1.2 2.0 
Hysham-Havre loams...._.--....-...---- 8] 18 J--.wf-.--]) 4 8] 20 | 35 | 25 40 | 15 | 25 15 3.0 6 L6 
Laurel Clay lode. ..ccooctcese deena Gi 12 ose eee be acloes. 15 | 25 | 16 30) 10 | 20 10} 2.5 4 1.0 
Laurel loam_._.._..0..2..---------------- BEL see cloee elec hess 20 | 385 | 25 40) 15 | 25 L 6 3.0 4 10 
Lohmiller clay__---__.-..--------_------- 14 | 20 | 18 | 25 | 16 | 24 | 50 | 75 | 60 95 | 40 | 50 4.0 6.0 1.8 3.0 
Lohmiller clay, high._..___-_--.__..-..--- 14} 20 | 18 | 25 | 16 | 24 | 50] 75 | 60 95 | 40} 50] 40} 60] 18 3.0 
Lohmiller clay loam__.____-..-.2.----22-- 16 | 22) 20 | 28 | 18 | 26 | 55 | 80 | 65 100 | 45 | 55 4.5 6.5 18 3.0 
Lohmiller clay loam, | to 3 percent slopes. - 16 | 22 | 20 | 28) 18] 26 | 55 | 80) 65 | 100} 451} 55) 4.5] 65] 1.8 3. 0 
soe ae clay loam, fans, 0 to 1 percent | 16 | 22 | 20 | 28 | 18 | 26 | 55 | 80 | 65 100 |} 45 } 55 4.5 6.5 1.8 3.0 
SIOPGS: soloed Boe ee ede 
Lohmiller clay loam, high__----_-.__------- 16 | 22 | 20 | 28 | 18 | 26 | 55} 80 | 65 1001} 45] 55] 4.5] 6.5 1.8 3.0 
Lohmiler-HHysham clays___.----.--------- 10 | 15 |----|----] 6 | 12 | 30 | 45 | 40 65 | 20 | 35 2.0 4.0 13 2.0 
Lohmiller-Hysham clay loams_....---.---- 10 | 15 |_-_--|----| 6] 12 | 30 | 45 | 40 65 | 20 | 35 2.0 4.0 1.2 2.0 
Marias clay, saline-alkali, 0 to 1 pereent 
SlOPCSs woe cc seen ececeetousencceuemce 8 | 16 J--_-}.---| 6 | 14 | 25 | 40 | 30 50 | 20 | 80] 20] 45 .8 2.0 
ms Rae and Havre loams, 0 to 1 percent 
We eee ea ae at ae a 16} 22; 20 | 28 | 18 | 26 | 55 | 80] 65] 100] 45) 55] 4.5] 6.5 1.8 3.0 
MisRac and Havre loams, 1 to 4 percent 
SIOPCS. oe soe sce cee edece soe eee 16 | 22 | 20 | 28 | 18 | 26-| 55 | 80 | 65 100 | 45 | 55 | 4.5] 6.5 1.8 3.0 
McRae and Havre loams, 4 to 8 percent 
SlOPGS x 22 oe eee hee ce See eee de eed Ee [eee meets) (cheers eee ----| 45 | 65 | 55 85) 35 | 45) 3.5] 5.5 1.8 3.0 
Nunn clay, 0 to 1 percent slopes.--_..--_-- 14 | 20 | 18 | 25 | 16 | 24 | 50 | 75 | 60 95 | 40 | 50 4.0 6.0 1.8 3.0 
Nunn clay, 1 to 3 percent slopes_--.___-__- 14 | 20} 18 1 25 | 16 ( 24 | 50 | 75 | 60 95 {| 401 50 3.5 5.5 1.8 3.0 


See footnotes at end of table. 
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Sugur- Dry | Corn for] Barley Oats Wheat Alfalfa hrigated 
beets beans silage ! pasture 
Soil 

A;/B;/A]B|A!]B)A)RBIA B A | B A B A B 

Animal | Animal 
units units 
Tons | Tons| Cwt.| Cwt, | Tons) Tons) Bu. | Bu. | Bu. Bu. Bu, | Bu. Tons Tons |per acre *| per aere? 
Nunn clay, 3 to 8 percent slopes.--..------ deel osu celeows|s-ecte<--| 40°) 60 | 50 80 | 380 | 40] 3.0] 5.0 <o 2.8 
Nunn clay loam, 0 to 1 percent slopes_ _--_- 16 | 22 | 20 | 28 | 18 ) 26 | 55 | 80 | 65 100 | 45 | 55 | 4.5] 6.5 1.8 3.0 
Nunn clay loam, 1 to 3 percent slopes --.-- 16 | 22 | 20 | 28 | 18 | 26 | 55 | 80 | 65 100 | 45 | 55 4.5 6.0 1.8 3.0 
Nunn clay loam, 3 to 8 percent slopes_-_-_--- ia tel eeateiesl raeas SIGS | aie aac MEO | GBS) BB 85 | 35 | 45 3.4 5.5 1.5 2.8 
Nunn-Beckton complex, 0 to 1 percent 

SlOPCSieia wdc bates tat Seti adee es 14 | 20 | 18 | 25 | 16 | 24 | 45 | 70 | 55 90 | 385 | 45 4.0 6.0 1.8; 3.0 
NAGE CY. pede n coon ecoscetecesooseesee emg ieeen| coe ew cclamenleces| BB.) 25°) 16 30 | 10 |] 20 1.0 2.5 (4 1.0 
Sagesilty clay i<. .cssssesccsspesseeeeecoules ee Vuid)ectaletecloecsansel TH | 25: | 16 30 | 10 | 20 1.0} 2.5 4) 1.0 


1 Vields of corn vary considerably, depending on the variety used 
and the time needed for the corn to mature. Late maturing varie- 
ties normally produce higher yields than early maturing varieties, 
provided an early frost does not stop growth. Also, the time needed 
for maturing largely determines the amount of moisture in the 


vailing management are given in columns B. Under aver- 
age management barnyard manure is applied on sugar- 
beets once during the rotation period, and nitrogen and 
phosphate fertilizers are applied each year. No commer- 
cial fertilizer is used on beans, corn, or alfalfa. 

Under the highest prevailmg management, at least 5 
tons of barnyard manure per acre is applied to sugarbeets 
each year or every other year, and nitrogen and phosphate 
fertilizers are applied each year. Commercial fertilizer 
is applied to beans and corn and to alfalfa at least once 
during a period of 3 years, or is applied twice if these 
crops are grown for 5 years. Because it is likely that, 
improved crop varieties will be introduced, that more 
fertilizer will be used, and that farming methods gen- 
erally will be improved, yields higher than those listed 
in columns B are possible. 


Management of Nonirrigated Cropland 


‘The management of nonirrigated cropland is not so 
complex as that of irrigated cropland. Because annual 
precipitation is low in most of Treasure County, con- 
serving moisture is the main objective of dryfarming. 
Regardless of the kind of soil, variations in tillage prac- 
tices are slight. Generally a year of small grain is alter- 
nated with a year of summer fallow. Corn grown for 
silage is substituted for summer fallow in some years. 
For successful crop production, the timeliness of tillage 
and seeding is important. 


Conserving moisture and maintaining fertility 


During the fallow year, the main goals are controlling 
weeds, storing moisture, and controlling erosion, particu- 
larly wind erosion. To achieve these goals, many types 
of implements are used, but those of the blade type and 
rod weeders are generally best because they leave more 
crop residue on the surface. 

Most of the soils suitable for dvyfarming have a moder- 
ate to high level of natural fertility. If moisture is ade- 
quate, these soils produce good yields. Bainville loams, 
for example, have lower water-holding capacity than 


silage, which may range from 65 to 85 percent when the silage is 
cut. The estimated yields of corn are averages of all varieties of 
corn commonly used. 


?The number of animals, such as a cow, that can be grazed on 
1 acre throughout the grazing season without damage to the pasture. 


Hesper loams and are not so productive. The fertility of 
all soils is highest immediately after they are plowed out 
of sod. Although the total amount of natural nutrients 
available to plants decreases with years of farming, crop 
yields today may be higher than those obtained earlier 
because improved crop varieties are used and methods of 
farming have improved. 

Fertilizing dryland crops has not been so profitable in 
Treasure County as it has in other parts of Montana. 
The farmer can determine the economic feasibility of 


fertilizing by leaving part of each field unfertilized ns a. 
check against the fertilized part. Response to fertilizer 


has been poor, probably becanse annual rainfall is low. 
Burning stubble is not commonly practiced in the 
county. This burning may temporarily bring a slight in- 
crease in yield, but continuous burning reduces the organic 
matter in the soil and thus leads to poorer tilth and lower 
yields. It also leaves the soil poorly protected from 
erosion by wind and water. 


Controlling erosion 


The dryfarmed soils in the county are subject to wind or 
water erosion in varying degrees. Basic in controlling 
erosion are maintaining good soil structure, protecting the 
surface with stubble mulch, planting steep, erodible slopes 
to permanent vegetation, and keeping a good stand of 
grass in pastures. 

The larger fields are stripcropped for protection against 
erosion, particularly wind erosion. Some fields, however, 
are too small or too irregularly shaped to be stripcropped. 
Whether stripcropped or not, all cultivated areas are bene- 
fited by stubble-much. tillage. Crop residue on the surface 
helps prevent erosion, and on. Flasher fine sandy loam and 
other sandy soils, this protection is essential. 

Some of the more sloping areas are suitable for contour 
farming. In many places soils not suitable for cultivation, 
or soils suitable for only occasional cultivation, often occur 
with soils that are more suitable. The use of these areas 
depends‘ on their size, shape, and kind of soil that is domi- 
nant. The more extensive areas of steep, thin, .or sandy 
soils should be kept in permanent grass. Cropping systems 


TREASURE COUNTY, MONTANA 47 


that keep some kind of cover on the soil at all times help to 
retard erosion. 

Grassed waterways should be established where water 
concentrates in cultivated fields. They are beneficial even 
in areas where contour cultivation is not practical. 


Capability Groups of Nonirrigated Soils 


In this subsection all the soils suitable for nonirrigated 
crops in the county are placed in capability units, and the 
management of these units is discussed. The following list 
shows the capability classes, subclasses, and capability 
units in the county. 

Class ITI. Soils that have severe limitations that reduce 
the choice of plants, or require special conservation 
practices, or both. 

Subclass IIe. Soils subject to severe erosion if they 
are cultivated and not protected. 

Capability unit [TIe-2, nonirrigated—Deep and 
moderately deep soils that have a loam or clay 
loam surface layer and a loam to clay subsoil; 
mostly on slopes of 4: to 8 percent. 

Capability unit ITTe-3, nonirrigated—Moder- 
ately deep soils that have a loam surface layer 
and a loam or clay loam subsoil and are under- 
lain. by loose sand and gravel at a depth of 22 
to 32 inches; on slopes of not more than 8 
percent, 

Capability unit TITe4, nonirrigated.—Deep, 
well-drained clays or clay loams that have a 
granular surface layer; on slopes of not more 
than 3 percent. 

Capability unit TITe-5, nonirrigated—Deep, 
well-drained clays that have a granular surface 
layer; on slopes of 3 to 8 percent. 

Capability unit IITe-6, nonirrigated—Deep and 
moderately deep fine sandy loams that have a 
sandy loam or clay loam subsoil; on slopes of 
2 to 8 percent. 

Subclass IIIs. Soils that have severe limitations of 
moisture capacity or tilth. 

Capability Unit IIIs-2, nonirrigated-—Deep, 
well-drained soils that have a clay loam surface 
layer and a dense clay subsoil; on slopes of less 
than 4 percent. 

Subclass [1Ic. Soils that have severe climatic limita- 
tions. 

Capability unit IlIc-1, nonirrigated—Deep and 
moderately deep, nearly level and gently 
sloping soils that have a loam or clay loam 
surface layer and a loamy or clayey subsoil. 

Class IV. Soils that have very severe limitations that 
restrict the choice of plants, require very careful man- 
agement, or both. 

Subclass [Ve. Soils subject to very severe erosion if 
they are cultivated and not protected. 

Capability unit, PVe-8, nonirrigated—Deep and 
moderately deep loams and clay loams that have 
a loam to clay subsoil; on slopes of 8 to 20 
percent. 

Capability unit [Ve-4, nonirrigated.—Deep and 
moderately deep, loose fine sandy loams; on 
slopes of 0 to 20 percent. 


Capability unit [Ve-5, nonirrigated—Deep and 
moderately deep fine sandy loams, loams, and 
clay Joams iat ive a clay loam to clay subsoil 
and spots where there is a claypan; on slopes 
of 2 to 8 percent. 

Capability unit [Ve-6, nonirrigated—Moderate- 
ly deep and shallow loams underlain by sand- 
stone or shale at a depth of 12 to 22 inches; on 
slopes of 2 to 8 percent. 

Capability unit IVe-7, nonirrigated—Moder- 
ately deep soils that have a granular clay sur- 
face layer and a clay subsoil that is underlain 
by shale at a depth of 20 to 40 inches; on slopes 
of 5 to 10 percent. 

Subclass [Vs. Soils that have very severe limitations 
of stoniness, low moisture capacity, or other soil 
features. 

Capability unit IVs-5, nonirrigated—Deep, 
well-drained loams, clay loams, and clays that 
are saline or alkaline enough to reduce yields 
of crops; on slopes of less than 1 percent. 

Class V. Soils not likely to erode that have other limita- 
trons, impractical to remove without major reclamation, 
that limit their use largely to pasture or range, wood- 
land, or wildlife food and cover. (None in Treasure 
County.) 

Class VI. Soils that have severe limitations that make 
them generally unsuitable for cultivation and that limit 
their use largely to pasture or range, woodland, or wild- 
life food and cover. 

Subclass VIe. Soils severely limited, chiefly by risk 
of erosion. if protective cover is not maintained, 

Capability unit WVIe-2, nonirrigated—Deep,, 
loose, sandy soils on slopes of less than 2 per- 
cent to 20 percent, 

Capability unit VIe-3, nonirrigated—Deep and 
moderately deep sandy loams, loams, clay 
loams, and. clays; on slopes that are generally 
steep but that range from 0 to 85 percent. 

Capability unit Vie, nonirrigated——Moder- 
ately deep and shallow fine sandy loams, 
loams, and clay loams; on slopes of 15 to 40: 
percent. 

Subclass VIw. Soils severely limited by excess water 
and generally unsuitable for cultivation, 

Capability unit VIw-1, nonirrigated-—Deep, 
wet clays that have a water table at or near the 
surface during most of the year; on bottom 
lands with slopes of less than 1 percent. 

Capability unit VIw-2, nonirrigated.—Deep, 
wet, strongly saline loams, clay loams, silty 
clays, and clays; on slopes of less than 4 per- 
cent. 

Capability unit VIw-8, nonirrigated.—Deep 
clays in flat undrained basins that are ponded 
periodically for varying periods during most 
years. 

Subclass VIs. Soils generally unsuitable for cultiva- 
tion and limited for other uses by their moisture 
capacity, stones, or other features. 

Capability unit VIs-8, nonirrigated.—Shallow 
soils that are less than 20 inches deep over loose 
sand and gravel, hard sandstone, or shale; on 
slopes of 1 to 40 percent. 
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Capability unit VIs-4, nonirrigated.—Deep, 
strongly alkaline clays that have a crusty sur- 
face and Joams and clay loams in which many 
spots of barren clay occur; on slopes of 0 to 
35: percent. 

Class VII. Soils that have very severe limitations that 
make them unsuitable for cultivation without major 
reclamation and that restrict their use largely to graz- 
ing, woodland, or wildlife. ; 

Subclass Vile. Soils very severely limited, chiefly 
by risk of erosion if protective cover is not main- 
tained. . 

Capability unit VITe-1, nonizrigated—Soils of 
varying texture and depth that are in steep and 
rough, broken areas; on slopes of 25 to 65 
percent. . 

Capability unit VIfe-2, nonirrigated—Hilly, 
steep, and rough broken shale land; on slopes 
of 30 to 70 percent. 

Subelass VIIs. Soils very severely limited by mois- 
ture capacity, stones, or other soil features. 

Capability unit VITs-1, nonirrigated —Shallow 
clays underlain by shale at a depth of 8 to 20 
inches; on hilly uplands that have slopes of 10 
to 40 percent. 

Capability unit WITs-2, nonirrigated.—Very 
gravelly soils underlain by loose sand and 
gravel; on eroded edges of benches where slopes 
range from 10 to 40 percent. 

Capability unit VIIs-3, nonirrigated—Shallow 
and very shallow loams and sandy loams that 
are underlain by loose gravel, shale, or sand- 
stone at x» depth of 5 and 10 inches; on hilly 
to rough, broken land that has slopes of 30 to 
70 percent. 

Capability unit VIIs-4, nonirrigated—Nearly 
barren, strongly saline or strongly alkaline 
clays; on slopes of 0 to 4: percent. 

Capability unit VITs-5, nonirrigated—Very 
shallow clays and considerable outcrops of 
barren shale; on. slopes of 20 to 50 percent. 

Class VIII. Soils and landforms that, without major rec- 
lamation, have limitations that preclude their use for 
commercial production of plants and restrict their use of 
recreation, wildlife, water supply, or esthetic purposes. 

Subclass VIITIs. Rock or soil materials that have 
little potential for production of vegetation. 

Capability unit VITTs-1, nonirrigated—Ruiver- 
wash and shale outcrop. 


Management of nonirrigated capability units 


In this subsection, the soils in the county that are used 
for nonirrigated crops or for grazing have been placed in 
nonirrigated capability units and the use and management 
of those units are discussed. Because the soils in capabil- 
ity units of class VI, VIT, and VIII are not suitable for 
crops but may be suitable as range, the range site into 
which the soils have been placed is also given so that the 
reader can readily turn to the range sites to learn about 
the use of the soils for range. 


CAPABILITY UNIT IIle-2, NONIRRIGATED 


This capability unit consists of deep and moderately 
deep loams and clay loams that have a loam to clay sub- 
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soil, These soils are on sloping fans, terraces, and up- 
lands. Slopes generally range from 4 to 8 percent. The 
soils are— 


Briggsdale loam, 4 to 8 percent slopes. 
Cushman loam, 4 to 8 percent slopes. 
Cushman-Bainville loams, 4 to 8 percent slopes. 
Hdgar loam, 1 to 8 percent slopes. 

Fort Collins loam, 4 to 8 percent slopes. 
Hesper loam, 4 to 8 percent slopes. 

McRae and Havre loams, 4 to 8 percent slopes. 
Nunn clay loam, 3 to 8 percent slopes. 
Renohili clay loam. ; 
Wanetta loam, deep, 4 to 8 percent slopes. 

These soils have high natural fertility and contain an 
average amount of organic matter. They are easily tilled. 
They take in water readily and hold an adequate supply 
of moisture, Because these soils are sloping, some water 
is lost in runoff during heavy rains or when snow melts. 
This runoff causes some rilling and, on fans immediately 
below steep uplands, severe erosion. Wind erosion is also 
a problem on. these soils. 

hese soils are some of the more productive nonirrigated 
soils in the county. In most years when rainfall is hieher 
than normal, they produce average and above average 


yields. ‘The crops grown are winter wheat, spring wheat, 
barley, oats, and corn for silage. Alfalfa is grown for 
seed. 


A suitable cropping system is small grain alternated 
with summer fallow. Corn is substituted for fallow in 
some years. 

Wind stripcropping is generally used to lessen wind 
erosion, but stubble mulching is also needed to provide 
additional protection. If stripcropping is not used, a 
stubble mulch is essential for reducing soil blowing. Con- 
tour stripcropping can be used on some of the longer and 
smoother slopes. Emergency tillage may be needed in 
some years to prevent excessive blowing. Gurassed water- 
ways prevent gullying. 


CAPABILITY UNIT [iIe-3, NONIRRIGATED 


This capability unit is made up of moderately deep 
loams that have a loam or clay loam subsoil. These soils 
are underlain by loose sand and gravel at a depth of 22 to 
32 inches. They are on terraces that have slopes of 1 to 8 
percent. The soils are— 

Wanetta loam, 1 to 4 percent slopes. 
Wanetta loam, 4 to 8 percent stopes. 

These soils have high natural fertility and contain an 
average amount of organic matter. They take in water 
readily but have limited water-holding capacity because 
gravel is near the surface. These soils are somewhat 
droughty in most years. Runoff is not much of a problem, 
except during heavy rains or when the snow on frozen soils 
melts, Blowing is the most serions problem of manage- 
ment, 

These soils produce moderate yields of all nonirrigated 
crops, but in most years yields are lower than those on. 
deeper soils. The principal crops are winter wheat, spring 
wheat, barley, oats, and corn for silage. 

Generally a small grain is alternated with summer 
fallow in the cropping system. 

To control wind erosion, wind stripcropping is generally 
used where fields are large enough. Stubble mulching pro- 
vides additional protection. If wind stripcropping is not 
used, stubble mauleh is needed to protect the soils against 
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wind erosion. 


These soils should not be left bare for long 
periods. 


CAPABILITY UNIT Ile-4, NONIRRIGATED 


This capability unit consists of deep, well-drained soils 
that have a granular clay or clay loam surface layer and a 
clay subsoil. These soils are on gently sloping fans. They 
are— 

Bew clay loam. 

Cherry clay, 1 to 3 percent slopes: 

Cherry clay, moderately deep, 1 to 3 percent slopes. 
Havre clay. 

Lohmiller clay. 

Lohmilter clay, high. 

Nunn clay, 1 to 3 percent slopes. 

These soils have high natural fertility and contain an 
average amount of organic matter. They take in water 
slowly but store an acequate supply of moisture in their 
subsoil. This moisture jis released slowly to plants 
throughout the growing season. Runoff causes some rill- 
ing. These soils ave hard to plow and to work, and plow- 
ing at the wrong time forms large hard clods that do not 
break down easily. 

Wind erosion is a problem in aveas of these soils that 
are granular on the surface. The soils blow easily if they 
are not protected. 

These soils produce all kinds of nonirrigated crops that 
are grown in the county. -In most years yields are aver- 
age, and in years of higher than normal rainfall, yields are 
above average. ‘The crops grown are winter wheat, spring 
wheat, barley, oats, and corn for silage. Alfalfa is grown 
for seed production. 

Small grain alternated with summer fallow is the usual 
cropping system, but corn grown for silage is substituted 
for summer fallow in some years. . 

Wind striperopping is generally practiced, but stubble 
mulching is also needed to reduce soil blowing. These soils 
should not be left bare for long periods because they blow 
easily where the surface is granular. To prevent excessive 
blowing, emergency tillage may be needed in some years. 


CAPABILITY UNIT Ille-5, NONIRRIGATED 


This capability unit consists of deep, well-drained soils 
that occur on sloping fans and uplands and have a clay 
surface layer and a clay subsoil. The surface layer is 
granular. The soils are— 

Cherry clay, 3 to 8 percent slopes. 

Cherry clay, moderately deep, 3 to 8 percent slopes. 
Marias and Promise clays. 

Nunn clay, 3 to 8 percent slopes. 

These soils have high natural fertility and contain an 
average amount of organic matter. Although they take 
in water slowly, they store in their subsoil an adequate 
supply that is released slowly for use by plants throughout 
the growing season. In places runoff causes some rilling. 
When these soils dry, they form deep cracks. They are 
hard to plow and to work. 

Wind erosion is the most serious erosion problem on 
these soils, particularly in places where the surface is gran- 
ular. Blowing is likely in unprotected areas. 

These soils produce average or above average yields of 
the nonirrigated crops grown in the county. The crops 
grown are winter wheat, spring wheat, barley, oats, and 
corn for silage. Alfalfa is grown for seed production. 


The normal cropping system is smal] grain alternated 
with summer fallow. Corn grown for silage is substituted 
for summer fallow some years. 

Wind striperopping is generally used to control erosion, 
but stubble-mulch tillage may also be needed to reduce soil 
blowing. These soils are particularly susceptible to blow- 
ing during winter and early spring when the surface is 
granular. They should not be left bare for long periods. 
Emergency tillage may be needed at; times to reduce blow- 
ing. Grassed waterways prevent gullying. 


CAPABILITY UNIT IIle-6, NONIRRIGATED 


This capability unit consists of deep and moderately 
deep fine sandy loams that have a sandy loam or clay loam 
subsoil. These soils are on sloping fans and uplands. 
They are— 

Cushman-TLerry fine sandy loams, 2 to 8 percent slopes. 
Terry-Tullock fine sandy loams. 

Terry-Treasure fine sandy loams, 

Treasure fine sandy loam, 2 to 4 percent slopes. 
Treasure fine sandy loam, 4 to 8 percent slopes. 

These soils have high natural fertility and contain an av- 
erage amount of organic matter. They take in water read- 
ily and generally hold an. ample supply of moisture in their 
subsoil. Because this moisture is released for plant use in 
these soils more rapidly than in the more clayey soils, crop 
yields are often lower, particularly in dry years. 

Water erosion is not a serious problem except when rains 
are heavy or when the snow melts. Because the surface 
layer is sancly, these soils blow very easily. 

The normal cropping system is small grain alternated 
with summer fallow. 

Striperopping is generally used to control erosion, but 
the strips are generally narrower than those on the soils 
in capability unit IIIe-6. Stubble mulch is also used to 
reduce soil blowing. Because these soils blow readily, they 
need some kind of protective cover at all times. At times 
emergency tillage may be needed to reduce wind erosion. 
Contour stripcropping and grassed waterways provide ad- 
ditional protection. 


CAPABILITY UNIT IlIs-2, NONIRRIGATED 


Gilt Edge clay loam is the only soil in this capability 
unit. It is deep and well drained and has a dense clay 
subsoil. It occurs on high terraces that have slopes of less 
than 4 percent. 

This soil has moderate natural fertility but contains a 
‘ess than average amount of organic matter. It takes in 
water readily at the surface, but its subsoil absorbs the 
water slowly. It has high water-holding capacity, but 
moisture is released very slowly by the subsoil for use by 
plants. 

Wind erosion is a more serious problem on this soil than 
water erosion. Water erosion is not. serious except during 
heavy rains or during the spring thaw. 

This soil is-suitable for small grain or corn for silage if 
these are alternated with summer fallow. Yields are about 
average in years of more favorable rainfall but are below 
average during normal years. 

Wind stripcropping is generally used, and stubble-mulch 
tillage also helps to reduce erosion losses. Emergency till- 
age may be needed in the drier years to reduce soil losses 
by blowing. 
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CAPABILITY UNIT IIIe-1, NONIRRIGATED 


This capability unit consists of deep and moderately 
deep, nearly level and gently sloping soils that have a loam 
or clay loam surface layer and a loamy or clayey subsoil. 
The soils are— 

Briggsdale loam, 2 to 4 percent slopes. 

Cherry clay loam, 1 to8 percent slopes. 
Cushman loam, 2 to 4 percent slopes. 

Fattig loam. 

Fort Colling loam, 0 to 1 percent slopes, 

Fort Collins loam, 1 to 4 percent slopes. 

Havre loam. 

Havre loam, high, 

Havre clay loam. 

Havre clay loam, high. : 

Havre and Glendive soils (Havre soil only). 
Hesper loam, 1. to 4 percent slopes, 

Lohmiller clay loam. 

Lohmiller clay loam, 1 to 3 percent slopes. 
Lohmiller clay loam, high. 

Lohmiller clay loam, fans, 0 to 1 percent slopes, 
McRae and Havre loams, 0 to 1 percent slopes. 
McRae and Havre loans, 1 to 4 percent slopes. 
Nunn clay loam, 1 to 3 percent slopes. 
Shonkin loam, 

Wanetta loam, deep, 0 to 2 percent slopes. 
Wanetta loam, deep, 2 to 4 percent slopes. 

These soils have high natural fertility and high mois- 
ture-holding capacity. They take in water readily and 
hold a good supply for the use of crops. In unprotected 
areas, wind erosion may damage these soils. 

The crops grown include wheat, barley, oats, and corn 
for silage. Some alfalia is grown for seed. 

The normal cropping system is small grain followed by 
a stubble-mulch fallow. Corn for silage may be substi- 
tuted for fallow in some years. 

Dry weather causes the mam problems of management. 
Wind stripcropping and stubble mulching protect these 
soils against wind erosion. Yn dry years emergency till- 
age may be required to control soil drifting. Trees or 
shrubs may be grown successfully in windbreaks on these 
soils. 


CAPABILITY UNIT IVe-3, NONIRRIGATED 


This capability unit consists of deep and moderately 
deep loams and clay loams that occur on fans and uplands 
that have slopes of 8 to 20 percent. The soils are— 

Cushman loam, 8 to 15 percent slopes. 

Cushman-Bainville loams, 8 to 15 percent slopes. 

Cushman-Tullock complex, 8 to 15 percent slopes. 

Edgar loam, 8 to 15 percent slopes. 

Havre and Lohmiller soils, 8 to 15 percent slopes, 

McRae loam. 

McRae-Bainville loams, 8 to 20 percent slopes (McRae soil 
only). 

These soils have moderately high natural fertility and 
contain an average or below average amount of organic 
matter. They take m water readily and hold a moderate 
to large amount of it. Because slopes are steep, runoff is 
rapid and loss of soil by washing is likely. 

These soils are best used for grazing, but they can be 
seeded to hay or used for pasture crops for short periods, 
In most years yields are average or below average. 

The best cropping system is one in which these soils are 
kept in hay or pasture for long periods and are used for 
small grain alternated with fallow only before reestab- 
lishment of the hay or pasture stands. The cropping se- 
quence should be such that these soils are kept in some 


kind of permanent cover for at least 60 percent of the time. 
Small grain and summer fallow should not be used for 
more than 6 years in succession. 

In cultivated areas, some kind of cover, either a crop 
or crop residue, should be kept on these soils at all times 
to reduce the hazard of erosion. Stubble-mulch tillage 
together with striperopping or contour siripcropping 
normally gives adequate protection. Grassed waterways 
may also be needed to prevent gullying in the small water- 
ways. On the steep fans below the uplands, diversion 
terraces may help to protect these soils from runoff from 
the uplands. 


CAPABILITY UNIT IVe+4, NONIRRIGATED 


This capability unit consists of deep and moderately 
deep, loose fine sandy loams. These soils are on bottom 
lands and fans with slopes of less than 2 percent and on 
rolling uplands with slopes of 4 to 20 percent. The soils 
are— 

Flasher fine sandy loam, 4 to 20 percent: slopes. 
Glendive fine sandy loam, 

Glendive fine sandy loam, fans. 

Havre and Glendive soils (Glendive soil only). 

These soils have moderately high natural fertility and 
contain an average or below average amount of organic 
matter. They take in water rapidly and have low water- 
holding capacity. They blow easily because they are 
sandy. Water erosion is not a problem. 

These soils are best used for grazing or for a few kinds 
of crops. They can be cultivated for short periods if 
intensive practices are used to prevent excessive loss 
through wind erosion. Yields of most crops are below 
average except in years when rainfall is favorable. 

The best cropping system is hay or pasture grown for 
a long time, and small grain and summer fallow used only 
between the last use and the reestablishment of stands. 
The crop sequence should be one that keeps some kind of 
cover on these soils at least three-fourths of the time, 
Cultivation to small grain, including the summer fallow, 
should not exceed more than 4 successive years. 

If these soils are cultivated, practices should be applied 
that keep some kind of cover, either a crop or crop residue, 
on the surface at all times so that soil losses by blowing 
are reduced. Stubble-mulch tillage is essential in the 
years when there is enough stubble. Where stripcropping 
1s possible, it gives added control, but narrower strips are 
needed on these soils than on the loams or clay loams. 


CAPABILITY UNIT IVe-5, NONIRRIGATED 


This capability unit consists of deep and moderately deep 
fine sandy loams, loams, and clay loams that have a clay 
loam to clay subsoil and spots whexe there isa claypan. In 
places the claypan is exposed at the surface. These soils 
are on fans and uplands that have slopes of 2 to 8 percent. 
They are— 

Cushman-Winnett complex. 
Terry-Winnett complex. 

Most areas of these soils are used for grazing, which is 
their best use. These soils are suitable for limited use for 
nonirrigated crops. The principal crops grown are winter 
wheat and barley. These soils produce average yields in 
years when rainfall is higher than normal but below 
average yields when rainfall is normal. Because of the 
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claypan, the growth of creps is uneven. Except where 
there is a claypan, these soils take in water readily. They 
held an adequate supply of moisture. Soil losses by blow- 
ing are a problem in most years. 

In the normal cropping system small grain is followed 
by summer fallow. In the best system, hay or pasture ig 
grown most of the time and small grain and summer fallow 
are not used for more than 4 years in succession. 

In cultivated areas, wind stripcropping or contour strip- 
cropping should be used wherever possible. Stubble mulch. 
ing provides additional protection against soil losses in the 
years when there is enough stubble. ‘These soils should not 
be left bare for long periods. Grassed waterways prevent 
gullying in the small waterways. 


CAPABILITY UNIT IVe-6, NONIRRIGATED 


This capability unit consists of moderately deep and 
shallow, loamy soils that ave underlain by sandstone or 
shale at a depth of 12 to 22 inches. These soils are on 
undulating to rolling uplands that have slopes of 2 to 8 
percent. They are— 

Cushman-Travessilla loams, 2 to 8 percent slopes, 
Fattig-Travessilla complex. 

These soils are used only for grazing, which is their best 
use. ‘They are suitable for limited use as nonirrigated crop- 
land. Crop yields are below average in most years. 
Natural fertility is high, but water-holdin g capacity is low 
or very low. Both wind and water erosion are likely. 

Small grain, alternated with summer fallow, can be 
grown, but the best cropping system provides hay or pas- 
ture most of the time and small grain and summer fallow 
for not more than 4 years in succession. 

Where possible, wind stripcropping or contour strip- 
cropping should be used to control erosion during the years 
of cultivation. In those years, if there is enough stubble, 
these soils also should be stubble mulched. 


CAPABILITY UNIT IVe-7, NONIRRIGATED 


Pierre clay is the only soil in this capability unit. It is 
moderately deep and occurs on rolling shale uplands that 
have slopes of 5 to 10 percent. This soil has a granular 
clay surface layer anda clay subsoil. Shale occurs at a 
depth of 20 to 40 inches. 

This soil is used mainly for grazing, which is its best use. 
A few areas have been farmed, and a few are farmed 
today. Yields are about average in most years and are 
above average in years of favorable rainfall. This soil 
takes in water slowly but holds adequate amounts of it. 
Natural fertility is high, but the content. of organic matter 
is below average. Plowing and working are difficult. 

Because the surface layer is granular, wind erosion is a 
serious problem. The main crops are winter wheat, barley, 
and oats. Alfalfa is grown for seed and hay. 

The normal cropping system is small grain alternated 
with summer fallow, In cultivated areas wind stripcrop- 
ping or contour stripcropping should be used if possible. 
A stubble mulch provides additional protection against 
soil losses if there is enough stubble. This soil should not 
be left bare for long periods. 


CAPABILITY UNIT IVs-5, NONIRRIGATED 


This capability unit consists of deep, well-drained loams, 
clay loams, and clays that are saline or alkaline. These 


soils are on level bottom lands and terraces that have slopes 
of less than 1 percent. They are— 

Cherry-Laurel clay loams. 

Havre clay loam, saline. 

Havre loam, saline. 

Havre clay, saline. 

Havre-Hysham loams. 

Lohmiller-Hysham clays. 

Lohmiller-Hysham clay loams, 

Most of these soils are used for grazing, which is their 
best use. ‘Some areas are used as cropland or as hayland 
that is flooded. Use for nonirrigated crops is limited by 
salts or alkali. Even in favorable years, crop yields are 
below average, “Yields are increased by flood irrigation. 

The cropping system should provide that these soils are 
kept in pasture or hay most of the time and that small 
grain is grown only in the more favorable years. 

Where possible, wind stripcropping should be used on 
these soils. In the years that enough straw is produced, a 
stubble mulch should also be used for protection against 
the wind. 


CAPABILITY UNIT VIe-2, NONIRRIGATED 


This capability unit consists of deep, loose loamy fine 
sands and fine sands on level bottom lands and rolling 
uplands. Slopes range from less than 2 percent to 20 per- 
cent. The soils are— 

Dwyer fine sand. 


Flasher loamy fine sand. 
Glendive loamy fine sand. 


These soils are too sandy and droughty for cultivation. 
They blow easily in cultivated areas and in areas where the 
plant cover is disturbed. The soils in this capability unit 
are also in the Sands range site. 


CAPABILITY UNIT ViIe-3, NONIRRIGATED 


This capability unit is made up of deep and moderately 
deep sandy loams, loams, clay loams, and clays that occur 
on rolling uplands and steep fans. Slopes are generally 
steep but range from 0 to 35 percent. The soils are— 

Arvada loam, 0 to 3 percent slopes. 

Arvada complex. 

Bainville loam, 8 to 15 percent slopes. 

Bainville-Midway complex, 8 to 15 percent slopes. 

Bowdoin clay. 

Havre and Lohmiller soils. 

Havre and Lohmiller soils, saline. 

Hysham-Havre loams. 

McRae-Bainville loams, 8 to 20 percent slopes (Bainville soil 
only). 

McRae-Bainville loams, 20 to 85 percent slopes (McRae soil 
only). 

Midway clay loam, § to 15 percent slopes. 

Pierre-Ligsmas clays (Pierre soil only). 

Tullock fine sandy loam, 4 to 20 percent slopes. 

These soils are too steep, too likely to erode, o1 too shal- 
low for cultivation. They are best suited to native grasses 
and produce moderate yields of forage if range manage- 
ment is good. Hay or pasture crops can also be grown. 

Waterspreading on suitable sites increases forage yields. 
Depleted plant cover can be improved or restored by re- 
seeding. Areas of these soils that overflow regularly or 
that are used for waterspreading produce vegetation like 
that on the Overflow range site. The soils in this capa- 
bility unit ave also in the Sandy, the Silty, or the Clayey 
range site. 
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CAPABILITY UNIT Vie-4, NONIRRIGATED 


This capability unit is made up of moderately deep and 
shallow fine sandy loams, loams, and clay loams on hilly 
and very steep uplands. These soils are— 

Bainville loam, 15 to 35 percent slopes. 

Bainville-Midway complex, 15 to 35 percent slopes. 

Bainville-Tullock complex. 

Flasher fine sandy loam, 20‘to 35 percent slopes. 

Tlavre and Lohmiller soils, 15 to 85 percent slopes. 

Lismas-Midway complex. Q ; 

McRae-Bainville loams, 20 to 85 percent slopes (Bainville soil] 
only). 

Midway clay loam, 15 to 35 percent slopes. 

Nihill gravelly loam. 

Travessilla-Tullock fine sandy loams (Tullock soil only). 

These soils are too steep for cultivation, and they erode 

easily if they are not managed well. They produce good 
yields of native grasses if grazing is regulated. The ‘soils 
in. this capability unit ave also in the Thin Sandy, the 


Thin Silty, or the Thin Clayey range site. 


CAPABILITY UNIT VIw-1, NONIRRIGATED 


Lohmiller clay, wet, is the only soil in this capability 
unit. This deep soil occurs on level bottom lands and, 
in triost areas, has a water table within 8 feet of the surface 
during the growing season. Because of seepage from 
irrigation, the water table is at the surface in some areas 
part of the year. 

This soil is too wet for cultivation and is best used for 
grazing. It produces much forage, but special manage- 
ment is s required to keep livestock from trampling the pl ant 
cover, Depleted or destroyed plant cover can be improved 
or restored by reseeding. The soil in this capability unit 
is also in the Subirrigated range site. 


CAPABILITY UNIT VIw-2, NONIRRIGATED 


This capability unit is made up of deep, strongly saline 
loams, clay loams, silty clays, and clays that have a high 
water table. These soils occur on bottom lands, on. ter- 
races, and in undrained basins. Slopes are less than 4 
percent. The soils are— 

Laurel clay loam. 
Laurel loam. 
Sage clay. 

Sage silty clay. 

These soils are too wet or too saline or alkaline for non- 
irrigated crops, but they produce high yields of native 
grasses if range management is good. The soils in this 
capability unit are also in the Saline Subirrigated range 


site. 
CAPABILITY UNIT VIw-3, NONIRRIGATED 


Only Hoven clay is in this capability unit. This deep 
clay is in the flat undraimed basins and depressions that 
are ponded periodically during most years. 

This soil is best suited for grazing; it is too wet and 
too clayey for cultivation. It produces much native for- 
age, but regulated grazing is required to prevent tram- 
pling. The soil in this capability unit is also in the Over- 
flow range site. 


CAPABILITY UNIT VIs-3, NONIRRIGATED 


This capability unit is made up of shallow soils less 
than 20 mches deep over loose sand and gravel, hard sand- 
stone, or shale, These soils are nearly level to rolling. 
They are— 


Banks soils. 

Beaverton gravelly loam. 

Glendive and Banks soils. 

Travessilla-Tullock fine sandy loams (Travessilla soil only). 

These soils are too shallow and droughty for cultiva- 

tion. They are best suited for grazing. “They produce an 
average amount of native forage if they are managed 
well. "Depleted plant cover can “be improved or restored 
by reseeding. The soils in this capability unit are also 
in the Sandy, the Shallow to Gravel, or the Shallow Limy 
range site. 


CAPABILITY UNIT Vis-4, NONIRRIGATED 


This capability unit consists of deep, strongly alkaline 
clays that have a crusty surface and of loams and clay 
loams in ee there are many spots of barren clay. ‘These 
soils ave nearly level to rolling. Slopes range from 0 to 
35 percent. The soils are— 

Arvada-Laurel complex. 

Gilt Kage-Arvada complex. 

Lismas-Pierre clays, saline-alkali (Pierre soil only). 
Marias clay, saline-alkali, 0 to 1 percent slopes. 
Marias clay, saline-alkali, 1. to 10 percent slopes. 
Marias clay, fans, saline-alkali. 

Marias-Hoven clays, saline. 

Marias-Pierre clays, saline-alkali. 

Pierre-Lismas clays, saline-alkali (Pierre soil only). 
Winnett complex. 

Winnett-Fattig complex. 

These soils are too strongly alkaline and too low in 
fertility to be used for nonirrigated crops. They are. best 
suited for grazing. Under good management, these soils 
produce good yields of native forage. Depleted plant 
cover can be i improved or restored by reseeding. In suit- 
able areas, forage can be increased by waterspreading. 
The soils in this capability unit are also in the Panspoits 
or the Dense Clay range site. 


CAPABILITY UNIT VIite-1, NONIRRIGATED 

This capability unit consists of thin, calcareous loams 
and clays in steep and rough, broken areas. Slopes range 
from 25 to 65 percent. The soils are— 

Midway-Bainville complex. 
Midway-Nihill gravelly loams. 

These soils are subject to severe erosion if there is not 
enough plant cover for protection. Intensive range man- 
agement is needed if a fair amount of forage is to be pro- 
duced. The soils in this capability unit are also in the 
Thin Silty or the Thin Clayey range site. 


CAPABILITY UNIT Vitc-2, NONIRRIGATED 

This capability unit consists of soils of varying depth 
and texture in hilly, steep, and rough, broken areas. 
Slopes range from 30 to 70 percent. The soils are— 

Bainville-Shale outcrop complex. 
Midway-Shale outcrop complex. 

These soils are too dense and too strongly alkaline for 
is depleted. Intensive range management is needed if a 
fair amount of forage is to be produced. The soils in this 
capability unit are also in the Thin Breaks range site. 


CAPABILITY UNIT VHs-1, NONIRRIGATED 
This capability unit consists of shallow clays that have 
a granular or crusty surface layer and are underlain by 
shale at a depth of 8 to 20 inches. These soils occur on 
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hilly uplands that have slopes of 10 to 40 percent. The 


soils are— 
Lismas clay. 
Lismas-Pierre clays, saline-alkali (Lismas soil only). 
Pierre-Lismas clays (Lismas soil only). 
Pierre-Lismas clays, saline-alkali (Lismas soil only). 

These soils are too shallow and too steep for cultivation. 
They are best suited for grazing. Even if managed prop- 
erly, they produce only a ‘small amount of forage. Reseed- 
ing to restore depleted. plant cover is practical only on the 
Tess steep slopes. The soils in this capability unit are also 
in the Shallow Clay range site. 


CAPABILITY UNIT VIIs-2, NONIRRIGATED 


Only Hilly gravelly land is in this capability unit. It 
consists of shallow and very shallow, very gravelly soils 
over loose sand and gravel. This hilly to steep Jand is on 
eroded edges of benches where slopes range from 10 to 40 
percent. 

This land is too droughty and too steep for cultivation. 
It is best suited for grazing. Even under good ra ange 
management, only a small amount of for: age is produced i in 
most years. Tti is not, practical to reseed areas where plant 
cover is depleted. 

Tilly gravelly land is also in the Gravel range site. 


CAPABILITY UNIT VIIs-3, NONIRRIGATED 


This unit consists of the shallow and very shallow loams 
and sandy loams that are underlain by loose gravel, shale, 
or sandstone. These soils occur in hilly to rough, broken 
areas where slopes range from 30 to 70 percent. The soils 
are— 

Travessilla-Rock outcrop complex. 
Wibaux-Rock outcrop complex. 

These soils are too steep and too shallow for cultivation. 
Even under good management, they produce only a little 
native forage. The soils in this capability unit are also 
in the Very Shallow range site. 


CAPABILITY UNIT ViUls-4, NONIRRIGATED 


Only Hoven and McKenzie soils are in this capability 
unit. These soils are nearly barren, strongly saline or 
strongly alkaline clays and have slopes ranging from 0 to 
4 percent. 

These soils are too dense and too strongly alkaline for 
cultivation, Even under good range management, they 
produce only a little native forage in suitable ¢ areas, but 
waterspreading increases the yields. The soils in this ca- 
pability unit are also in the Saline Upland range site. 


CAPABILITY UNIT VIIs-5, NONIRRIGATED 


In this capability unit are steep and rough, broken areas 
where soils are very shallow and barren outcrops of shale 
are considerable. Slopes range from 20 to 50 percent. 
Tn this unit are— 

Badlands. 
Lismas-Shale outcrop complex. 

These soils are too steep and too shallow for cultivation, 
and they produce only a small amount of native forage. 
The soils in this capability unit are also in the Badlands 
or the Shale range site. 
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CAPABILITY UNIT VIIs-1, NONIRRIGATED 


This capability unit consists of barren areas of sand 
and gravel along river channels and of barren shale out- 
crops on up] ands. The unit is made up of— 

Riverwash. 
Shale outcrop. 

These land types produce little or no usable forage. 
Their primary use is for sand or gravel- that: might ‘be 
useful. 


Predicted Yields of Nonirrigated Crops 


In table 3 are three sets of predicted yields of the princi- 
pal nonirrigated crops grown in the county under the 
management generally practiced. The yields in columns 
A are for years when the rainfall is less than normal, 
and those in columns B ave for years when the rainfall 
ismore than normal. The yields in columns C are average 
annual yields for a 20-year period. 

Yields ave given for different conditions of rainfall, 
rather than for different levels of management, becanse 
the most important single factor that affects the growth 
of nonirrigated crops is “the total amount of moisture that 
is available during the growing season. This moisture 
depends mostly on the ‘amount that falls from April 
through June, but the precipitation that falls during the 
fallow per iod is also important because it adds to the 
supply m the subsoil and is used by crops during the fol- 
lowing year. Also beneficial are rains in fall because 
they supply moisture that helps germination of seeds and 
the growth of seedlings. 

In the management generally used on nonirrigated soils, 
small grain is alternated with summer fallow. “To control 
weeds, subsoil tillage implements are used four to six times 
during the fallow period. Some farmers also spray with 
chemicals for weed control. Generally, commercial 
fertilizer is not added. Probably the most important 
factor in this management is the timeliness of the tillage 
operations, but also important are the type of tillage 
implements and the effectiveness of the weed control. 

Tn addition to the amount and distribution of rainfall, 
temperature affects the growth of nonirrigated crops. 
Cool temperatures during the growing season are fayor- 
able to the growth of small grain. Even if moisture is 
favorable, yiel ds may be reduced considerably by hot dry 
winds or long periods of hot weather in May through 
July. Research has shown that an average of 5 or 6 inches 
of available water, either precipitation or water stored in 
the soil, is needed to produce a minimum yield of 1 or 2 
bushels per acre. If 10 or 11 inches of water is available 
ta the growing season, yields are increased to about 

15 bushels per acre. Each additional inch of water above 
11 inches during the growing season increases yields 4 to 
5 bushels per acre. 

On the Edgar, McRae, and similar loamy soils, yields are 
influenced about equally by seasonal precipitation and by 
the moisture stored during the fallow period. The mots- 
ture stored during summer fallow in the Bew, Marias, 
Nunn, Promise, and other of the more clayey soils i is about 
25 per cent more effective than that stored in the more 
loamy soils during the fallow period. The moisture is 
more effective in the clayey soils, not because those soils 
have a larger capacity for holding water, but because the 
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Tapiu 8.—Predicted average acre yields of principal nonirrigated erops 


Yields in columns A are for years when rainfall is less than normal; yields in columns B are for years when rainfall is more than normal; 
yields in columns C are the average annual yields of a 20-year period] 


Winter wheat Spring wheat Barley Oats 
Soil 
A B Cc A B Cc A B Cc A B Cc 
Bu, Bu. Bu. Bu Bu, Bu Bu. Bu. Bu. Bu. Bu. Bu. 

Arvada. complex un ocac nse cnceee nnncue suse es 8 30 13 6 22 i 9 27 13 10 33 16 
Bew clay loam____-------------------------- 11 36 18 10 36 16 14 45 20 16 50 24 
Briggsdale loam, 2 to 4 percent slopes. ..-.--.-- 11 36 18 10 36 16 14 45 20 16 50 24 
Briggsdale loam, 4 to 8 percent slopes.--------- 11 36 18 10 36 16 14 45 20 16 50 24 
Cherry clay, 1 to 8 percent slopes_.__---------- 11 36 18 10 36 16 14 45 20 16 50 24 
Cherry clay, 3 to 8 percent slopes_.._---------- 11 36 18 10 36 16 14 45 20 16 50 24 
Cherry clay, moderately deep, 1 to 3 percent 

SlOPCSe.n 2. ee eee ote eee eee 11 36 18 10 36 16 14 45 20 16 50 24 
Cherry clay, moderately deep, 3 to 8 percent 

SOU Ol aco sas se eeesseun ne ee ceemeseas ci 36 18 10 36 16 14 45 20 16 50 24 
Cherry clay loam, 1 to 3 percent slopes___.._.~- 11 36 18 10 36 16 14 45 20 16 50 24 
Cushman loam, 2 to 4 percent slopes_--.-.----- 10 34 16 9 32 14 13 40 17 15 48 21 
Cushman loam, 4 to 8 percent slopes_.-.------- 10 34 16 9 32 14 13 40 17 15 48 21 
Cushman loam, 8 to 15 percent slopes_--_-~----- 9 28 13 8 24 12 10 29 15 12 36 18 
Cushman-Bainville loams, 4 to 8 percent slopes__ 9 30 14 8 27 12 ll 35 15 13 41 18 
Cushman-Bainville loams, 8 to 15 percent slopes_ - 8 24 12 7 21 11 10 26 13 12 33 16 
Cushman-Terry fine sandy loams, 2 to 8 percent 

slopeS2csscuecete we ohed eco ce eek ke 10 32 16 9 29 14 13 36 17 15 43 21 
Cushman-Tullock complex, 8 to 15 percent slopes_ 8 24 12 8 21 11 10 26 14 12 27 16 
Cushman-Travessilla loams, 2 to 8 percent slopes_ 7 24 12 6 21 11 % 26 13 10 32 16 
Cushman- Winnett complex_____-------------- 7 24 12 6 22 a 9 27 13 10 33 16 
Edgar loam, 1 to 8 percent slopes.....---.---.-- 11 38 17 9 33 15 14 40 18 16 48 22 
Edgar loam, 8 to 15 percent slopes_-._.-------- 9 32 14 8 27 12 li 35 15 13 40 18 
Fattig loam... 2.2 ss <sceckscecSssesseeceses 10 32 16 10 32 14 18 36 17 15 48 21 
Fattig-Travessilla complex_._-..-------------- 7 24 12 6 21 11 9 26 13 10 33 16 
Flasher fine sandy loam, 4 to 20 percent slopes-_._ - 8 24 11 6 21 11 9 26 13 10 33 16 
Fort Collins loam, 0 to 1 percent slopes____--. - - 11 36 17 9 34 15 13 43 19 16 50 23 
Fort Collins loam, 1 to 4 percent slopes_.._.---- 11 36 17 9 34 15 13 43 19 16 50 23 
Fort Collins loam, 4 to 8 percent slopes___.----- 11 36 17 9 34 15 13 43 19 16 50 23 
Gilt Edge clay loam_____--..--.------------- 9 32 15 8 29 13 10 36 16 12 44 18 
Glendive fine sandy loam__.___.-------------- 8 22 11 6 20 10 8 25 12 9 30 15 
Glendive fine sandy loam, fans-_----- Comes ee! 8 28 12 6 25 11 10 31 14 12 38 16 
Havreselay: 22 codes 8 Se escessessescees 9 32 14 8 29 12 11 ay 15 14 44 18 
Havre clay loam....0s---2---2-ssusesseuseces 10 34 15 9 31 13 12 39 16 15 46 20 
Havre clay loam, high-.--_------------------- 10 34 15 9 31 is 12 39 16 15 46 20 
Havre elay loam, saline_.___------------------ 6 20 10 5 18 9 6 23 11 8 27 14 
Havre loam 22sec cence seescteesct usb esewen 10 34 15 9 31 13 12 39 16 15 46 20 
Havre loam, high------------. 10 34 15 9 31 138 12 39 16 15 46 20 
Havre loam, saline... -.-2---------------- 5 22 10 4 20 9 6 23 1 8 30 14 
Havre-Ilysham loums_...-..----------------- 5 20 10 4 20 9 6 23 11 8 30 14 
THesper loam, 1 to 4 percent slopes_------------ 12 42 20 10 36 18 15 45 22 18 52 27 
Hesper loam, 4 to 8 percent slopes. _-_---..--_- 12 42 20 10 36 18 15 45 22 18 52 27 
Lohmiller clay loam.........----------------- 10 36 16 9 32 14 13 40 18 5 48 22 
Lohmiller clay loam, 1 to 3 percent slopes... ---- 10 36 16 9 32 14 13 40 18 5 48 22 
Lohmiller clay loam, fans, 0 to 1 pereent slopes__ 10 36 16 9 32 14 13 40 18 5 48 22 
Lohmiller clay loam, high--------------------- 10 36 16 9 32 14 13 40 18 5 48 22 
Lohmillerclayiicuec4 so occu sole ete L1 36 18 10 36 16 14 45 20 16 50 24 
Lohmiller clay, high_....-.-----.--------..-.- 11 36 18 10 36 16 14 45, 20 6 50 24 
Lohmiller-Hysham clays_..------------------- 5 20 10 5 18 9 6 23 11 8 30 14 
Lohmiller-Hysham clay loams_.-.----.-------- 5 20 10 5 18 9 6 23 11 8 30 14 
Marias and Promise clays___----------------- - 12 42 20 9 36 18 15 45 25 8 52 27 
MeéRAG loam: . connec a oeteseetee cee ceeese ll 32 14 8 27 12 11 35 15 4 42 18 
MceRac-Bainville loams, 8 to 20 percent slopes_-- 9 28 13 7 25 11 10 30 3 12 37 16 
McRae and Favre loams, 0 to 1 percent slopes_- 11 34 16 8 31 13 12 39 16 5 46 20 
McRae and Favre loams, 1 to 4 percent slopes. - 11 34 16 & 31 13 12 39 16 15 46 20 
McRae and Havre loams, 4 to 8 percent slopes_- 11 34 16 8 31 13 12 39 16 5 46 20 
Nunn clay loam, 0 to 1 percent slopes_--__----- 14 50 24 12 45 22 18 56 30 2) 60 30 
Nunn clay loam, 1 to 3 percent slopes___------- 11 40 18 9 36 16 14 45 20 16 50 24 
Nunn clay loam, 3 to 8 percent slopes...._...-- 11 40 18 9 36 16 14 45 20 16 50 24 
Nunn clay, 1 to 3 percent slopes____.---------- 10 34 15 Q 29 14 13 36 17 5 48 22 
Nunn clay, 3 to 8 percent slopes_..-__--------- a 82 15 7 29 12 11 36 15 3 41 15 
Renolill clay lowm. no eee ewe eens 10 34 16 9 29 14 13 36 17 15 48 22 
Shonkiit loam: .2 22/2 ec eece cose eoctecoeoesse 14 50 24 12 45 22 18 56 30 21 60 30 
Terry-Tullock fine sandy loams.---------..---- 7 32 15 7 29 12 11 36 15 13 41 18 
Torry-Treasure fine sandy loams.-------------- 10 34 16 8 31 14; 18 38 17 14 4G 20 
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Taste 3.—Predicted average acre yields of principal nonirrigated crops—Continued 


Winter wheat Spring wheat Barley Oats 
Soil 

A B Cc A B Cc A B Cc A B Cc 

Bu. Bu, Bu, Bu. Bu, Bu. Bu. Bu. Bu. Bu. Bu. Bu. 
Terry-Winnett complex__._-----.------------- 8 24 12 6 22 Il 9 27 13 10 33 16 
Treasure fine sandy loam, 2 to 4 percent slopes_ - iB 35 17 9 32 15 14 40 18 16 48 22 
Treasure fine sandy loam, 4 to 8 percent slopes-- it 35 Le 9 32 15 14 40 18 16 48 22 
Tullock fine sandy loam, 4 to 20 percent slopes_ - 8 22 11 t 20 10 9 25 13 10 30 15 
Wanetita loam, 1 to 4 percent slopes____..------ 9 3 14 7 26 13 11 31 16 13 38 19 
Wanetta loam, 4. to 8 percent slopes___...------ 9 30 14 7 25 13 11 3l 16 13 38 19 
Wanetta loam, deep, 0 to 2 percent slopes_ 11 36 16 9 32 14 14 40 18 16 48 21 
Wanetta loam, deep, 2 to 4 pcreent slopes. Ih 36 16 9 32 14 14 40 18 16 48 21 
Wanetta loam, deep, 4 to 8 pereent slopes__----- 11 36 16 9 “32 14 14 40 18 16 48 21 


moisture is held more tightly in the clayey soils and early 
growth is slowed, Consequently, more moisture is avail- 
able to crops later in the growing season when a shortage 
of moisture is more critical. 

In table 3, only those soils suitable for some kind of non- 
irrigated crop are listed. The yields in colums A, those 
predi cted for years of less favorable weather, exclude the 
years of crop failure. In years of less favorable weather, 
which is about 3 years out of 20, yields of winter wheat 
are less than 10 bushels on most soils and ave less than 6 
bushels on many others. Yields of 6 bushels or less are 
considered as failures. In the more favorable years, yields 
of winter wheat exceed 40 bushels per acre on the better 
soils. Average and above average yields can be expected 
about 60 percent of the time, and below average yields can 
be expected about 40 percent of the time. 


Range Management * 


In this subsection the principles of range management 
are discussed, and the soils of the county are placed in 
range sites. These sites and their vegetation are de- 
scribed. Also, yields of forage are estimated for each 
range site. 

In Treasure County 90 percent of the total acreage is 
grazed. The areas grazed occur throughout the county, 
except in the valleys of the Yellowstone and the Bighorn 
Rivers and of some of their larger tributaries. Much of 
the land that is grazed is too steep or is otherwise unsuit- 
able for cultivated crops. 

Livestock provides the largest income in the county. 
Most of the livestock are cattle, but a few bands of sheep 
are grazed on ranges in the northern part. of the county. 
The success of the livestock enterprise depends on the way 
ranchers and farmers manage their range and feed their 
cattle. 


Management principles and practices 


If the range is kept in good or excellent condition and is 
improved where it is depleted, large amounts of forage are 
produced and soil, water, and plants are conserved. The 
growth of grass and of other forage plants depends on the 


*By Serve EB, Dare, range conservationist, Soil Conservation 
Service. 


development of the roots, stalk, leaves, and flower. Also 
important are food storage in roots, seed production, and 
forage regrowth. To permit these natural processes of 
growth, grazing must be regulated. 

If grazing is not carefully regulated, livestock select and 
eliminate the most palatable plants. Less desirable, or 
second-choice, plants increase, and if heavy grazing con- 
tinues, those plants are thinned out or eliminated and un- 
desirable weeds, or invaders, take their place. 

Research and experience of ranchers have shown that 
damage to desirable plants is lessened and the range is im- 
proved if not more than half the grass that grows in a year 
1s removed by grazing. Then— 


(1) 


The better grasses maintain or improve their 
vigor and thus crowd out weeds or prevent them 
from invading. 

Plants store food that is used in quick and vigor- 
ous growth after droughts and in spring. 

Roois increase in number and in length so that 
they reach additional moisture and plant nutri- 
ents. 

Plants, particularly grass, protect the soil from 
wind and water erosion. 

Plants serve as a mulch that allows a rapid in- 
take of water. 

Snow is held by plants where if falls, and it later 
melts and supplies water that soaks into the soil 
ancl is available for use. 

The feed reserve for dry years is increased, and a 
forced sale of livestock caused by lack of feed 
may be prevented. 


To insure that not more than half of the yearly volume 
of grass is grazed, the stocking rate is adjusted from sea- 
son to season according to forage production. The man- 
agement should provide reserve pastures ov other feed 
during droughts, or when forage production is low for 
other reasons. Thus, grazing should be no more than mod- 
erate at any time, In addition, itis often desirable to keep 
stocker steers or other livestock ready for sale so that the 
rancher can balance the number of his livestock with the 
forage available and not be forced to sell his breeding ant- 
mals. 

Two practices that are essential for maintaining or im- 
proving the condition of range, regardless of the other 


56 SOIL SURVEY SERIES 1957, NO, 22 


practices used, are proper range use and deferred graz- 
ing. In proper range use grazing is at a rate that main- 
tains the vigor of plants, a reserve of forage, and adequate 
cover for protection. In deferred grazing the range is 
rested for a definite period during the growing season so 
that the vigor of forage is increased and desirable plants 
reproduce naturally. Also, deferred grazing builds up 
a reserve of forage for later use. 

Other practices that improve the condition of the range 
are seeding, distributing watering places, fencing, salting, 
and controlling brush. 

Seeding—Native or improved grasses can be estab- 
lished on range suited to them by seeding or reseeding. 
The climate and the soils should be suitable for support- 
ing, with no care other than management of grazing, the 
kinds of plants seeded. Suitable grasses are those domi- 
nant in the climax vegetation and other plants suited to 
the soils. If native grass is seeded, the seed should be 
produced no farther away than 150 miles to the south, 200 
miles to the north, or 200 miles to the east or west. 

Watering places—If possible, watering places should 
be distributed through the’range so that all parts of the 
range are grazed uniformly and the animals do not have 
to go far for water. Wells, springs, and seeps furnish 
most of the water for livestock in the county. The nature 
of each range determines the kind of watering place most 
practical and its location. 

Fencing.—Fences ave constructed so that grazing can 
be managed more easily. By cross fencing large areas, 
better distribution of grazing can be obtained. Pastures 
may need to be separated according to seasonal use, be- 
cause of the limited time that water 1s available. If a par- 
ticular range site is large enough, it may be fenced because 
then it can be more easily managed. 

Salting-—Salt is necessary to supplement range forage. 
Salting at different places improves the distribution of 
grazing. 

Controlling brush.—Chemical control of undesirable 
brush, generally big sagebrush, may be necessary in some 
areas so that the forage is improved and livestock can be 
handled more easily. 


Feed and forage program 


A feed and forage program should be provided if the 
production of forage is to be high, the range conserved, 
and animals kept in good condition throughout the year. 
This program should provide range forage, harvested 
roughage, and supplemental concentrates. During 
emergencies, the rancher can feed his livestock on reserved 
roughage, and he can. use the supplemental concentrates 
whenever they are needed. The use of roughage and 
deferred grazing of native pasture conserve plant cover. 
Reserves of feed are kept in winter for meeting the nor- 
mal requirement of the animals. Feed shortages can be 
avoided by reserving the surplus produced in years of 
high yields. 


Range sites and condition classes 


Different kinds of range produce different kinds and 
amounts of original vegetation. For good range manage- 
ment, an operator should know the different kinds of range 
in his holdings and the plants that will grow on each site. 
Then management can be used that favors growth of the 


best forage plants on each kind of range. Managing range 
can be approached by grouping soils in range sites. 

A range site isa combination of soil, climate, and vegeta- 
tion. It is best explained as a kind of rangeland that 
differs from another kind of rangeland in its ability to 
produce a different kind or amount of the original, or 
climax, vegetation. Climax vegetation is the combination 
of range plants that originally grew on a given soil. The 
most, productive combination of range plants on the site is 
generally the chmax vegetation. 

Range condition is the term used to relate the current 
condition of the range to the potential.of which the site is 
capable. It is expressed as the percentage of climax, or 
original, vegetation that is present on the site. Following 
are the different classes of range condition and the percent- 
age of the climax vegetation present in each: 


Percentage of the climax 


Condition class vegetation on the site 


Excellent.--..~_- --. 76 to 100 
C000 oan 4 -- 51 to 7 
Fair - 26 to 50 
OG ont incon one denen ee 0 to 25 


Range sites in Treasure County 


In this subsection, most of the soils in the county are 
placed in range sites and each range site is described. 
Described also is the dominant vegetation on the range 
sites when they are in excellent condition. Soils that are 
usec only as irrigated cropland and that have not been 
placed in range sites are— 

Cherry clay, 0 to 1 percent slopes. 

Cherry clay, moderately deep, 0 to 1 percent slopes. 

Cherry clay loam, 0 to 1 percent slopes. 

Cherry clay loam, shallow, 0 to 1 percent slopes. 

Fort Collins loam, sandy substratum, 0 to 1 percent slopes, 
Fort Collins loam, sandy substratum, 1 to 3 percent slopes. 
Glendive clay. 

Glendive clay loam. 

Glendive fine sandy loam, shallow. 

Havre loam, moderately deep. 

Numn clay, 0 to 1 percent slopes, 

Nunn clay loam, 0 to 1 percent slopes. 

Nunn-Beckton complex, 0 to 1 percent slopes. 

In the descriptions that follow, the native plants are dis- 
cussed in terms of decreasers, increasers, and invaders. 
Decreasers and. increasers are climax plants. Decreasers 
are the most heavily grazed and consequently are the first 
to be injured by overgrazing. Increasers withstand 
grazing better than decreasers and are less palatable to the 
livestock; they increase when the range is grazed, and they 
replace the decreasers. Invaders are weeds or other un- 
desirable plants that become established after the climax 
vegetation has been reduced by grazing. 


SUBIRRIGATED RANGE SITE 


The only soil in the Subirrigated range site is Lohmiller 
clay, wet. This soil is on slopes of Jess than 1 percent. The 
water table is within 3 feet of the surface during most of 
the growing season and, at times, is at the surface in some 
places. 

The original plant community included the decreasers 
basin wild-rye, Canada wild-rye, wetland sedges, and 
switchgrass. Western wheatgrass and snowberry were 
among the increasers. Long, continuous overuse has vir 
tually eliminated the decreasers, and their place has 
largely been taken by mat muhly, Baltic rush, various 
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sedges, and other increasers. Invaders commonly include 
Kentucky bluegrass, dandelion, Canada thistle, and fox- 
tail barley. 

SALINE SUBIRRIGATED RANGE SITE 

The Saline Subirrigated range site consists of deep, 
strongly saline loam, clay loam, silty clay, and clay on 
nearly level bottom lands and fans. ‘These soils are sub- 
irrigated most of the year by a high water table. Because 
of this high water table, salts have accumulated on the sur- 
face in places. The soils are— 

Laurel clay loam. 
Laurel loam. 
Sage clay. 

Sage silty clay. 

The original plant community included the decreasers 
alkali sacaton, alkaligrass, alkali bluegrass, western wheat- 
grass, and sedges. Inland saltgrass, mat muhly, and 
greasewood were among the increasers. - If this range site 
1s overused, foxtail barley and smartweed invade. The 
aftermath of an irrigated crop on this range site has been 
grazed frequently during the nonirrigation season. 


OVERFLOW RANGE SITE 


In the Overflow range site are a clay and a loam in flat 
undrained basins and depressions. These soils are ponded 
at times because they receive additional moisture in the 
form of runoff from the adjacent areas. Areas of other 
soils on which waterspreading is practiced are also in- 
cluded in this site. The soils are— 

Hoven clay. 
Shonkin loam. 

The original plant community included green needle- 
grass, slencer wheatgrass, Canada wild-rye, and other de- 
creasers, which made up as much as 40 percent of the total 
annual growth. Western wheatgrass is the principal in- 
creaser. If the range is overused, the invaders include 
cheatgrass, Kentucky bluegrass, foxtail barley, and needle- 
leaf sedge. 

Vegetation stays green longer on this site than on. others 
and attracts livestock so well that the distribution of 
animals isa problem. If areas of this site are fenced where 
it is feasible to do so, grazing and the season of use can be 
controlled. 

SANDS RANGE SITE 

The Sands range site consists of a loose fine sand and 
loamy fine sands on nearly Jevel to rolling areas. Slopes 
range from 2 to 20 percent. The soils are— 

Dwyer fine sand. 
Flasher loamy fine sand. 
Glendive loamy fine sand. 

The original plant community included sand bluestem, 
prairie sandreed, little bluestem, Indian ricegrass, and 
other decreasers. Needle-and-thread, western wheatgrass, 
and threadleaf sedge were among the increasers. If the 
condition of this range site declines, cheatgrass, ereen sage- 
wort, Japanese chess, six-weeks fescue, and other plants 
invade. This site is likely to be damaged by trampling and 
by wind erosion if it is grazed too closely. 


SANDY RANGE SITE 


The Sandy range site consists of fine sandy loams that 
have a fine sandy loam or sandy clay loam subsoil. It is 


scattered throughout the county in nearly level to rolling 
areas. The soils are— 


Cushman-Terry fine sandy loams, 2 to 8 percent slopes. 

Cushman-Tullock complex, 8 to 15 percent slopes (Tullock soil 
only). 

Flasher ' fine sandy loam, 4 to 20 percent slopes. 

Glendive fine sandy loam, 

Glendive fine sandy loam, fans. 

Glendive and Banks soils (Glendive soil only). 

Havre and Glendive soils (Glendive soil only). 

Terry-Treasure fine sandy loams. 

Terry-Tullock fine sandy loams. 

Terry-Winnett complex. 

Treasure fine sandy loam, 2 to 4 percent slopes. 

Treasure fine sandy loam, 4 to 8 percent slopes. 

Tullock fine sandy loam, 4-to 20 percent slopes. 


The original plant community included the decreasers 
sand bluestem, little bluestem, prairie sandreed, and Indian 
ricegrass. Needle-and-thread, western wheatgrass, sand 
dropseed, and blue grama were among the increasers. 
Long, continuous overuse has frequently eliminated the 
decreasers and increasers and their place has been taken by 
invaders such as cheatgrass, Japanese chess, six-weeks fes- 
cue, curlycup gumweed, and broom snakeweed. 


SILTY RANGE SITE 


The Silty range site consists of deep and moderately 
deep, well-drained soils that have 2 inches or more of loam 
or silt loam over a loam, clay loam, or clay subsoil. These 
soils are extensive and occur throughout the county in 
level to rolling areas. The soils are— 


Arvada loam, 0 to 3 percent slopes, 

Arvada complex, 

Bainville loam, 8 to 15 percent, slopes. 

Bainville-Midway complex, 8 to 15 percent slopes (Bainville 
soil only). 

Briggsdale loam, 2 to 4 percent slopes. 

Briggsdale loam, 4 to 8 percent slopes. 

Cushman loam, 2 to 4 percent slopes. 

Cushman loam, 4 to 8 percent slopes, 

Cushman loam, 8 to 15 percent slopes. 

Cushman-Bainville loams, 4 to 8 percent slopes. 

Cushman-Bainville loams, 8 to 15 percent slopes. 

Cushman-Tullock complex, 8 to 15 percent slopes (Cushman 
soil only). 

Cushman-Travessilla loams, 2 to 8 percent slopes (Cushman 
soil only). 

Cushman-Winnett complex. 

Edgar loam, 1 to 8 percent slopes. 

Edgar loam, 8 to 15 percent slopes, 

Fattig loam. 

Fattig-Travessilla complex (Fattig soil only). 

Fort Collins loam, 0 to 1 pereent slopes. 

Fort Collins loam, 1 to 4 percent slopes.. 

Fort Collins loam, 4 to 8 percent slopes. 

Gilt Edge clay loam. 

Glendive loam, 

Hayre loam. 

Havre loam, high. 

Havre loam, saline, 

Havre and Glendive soils (Havre soil only). 

Havre and Lohmiller soils (Havre soil only), 

Hayre and Lohmiller soils, 8 to 15 percent slopes (Havre soil 
only), 

Havre and Lohmiller soils, saline (Havre soil only). 

Havre-Hysham loams. 

Hesper loam, 1. to 4 percent slopes. 

Hesper loam, 4 to 8 percent slopes, 

Hysham-Hayre loams. 

McRae loam. 

McRae-Bainville loams, 8 to 20 percent slopes. 

McRae-Bainville loams, 20 to 85 percent slopes (McRae soil 
only). 
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McRae and Havre loams, 0 to 7. percent stopes, 
‘MeRae and Havre loams, 1 to 4 percent slopes, 
MeRae and Havre loams, 4 te 8 percent slopes. 
Wanetta loam, 1 to 4 pereent slopes. 

Wanetta loam, 4 to 8 percent slopes. 

Wanetta loam, deep, 0 to 2 percent, slopes. 
Wanetta loam, deep, 2 to 4 percent slopes. 
Wanetta loam, deep, 4 to 8 percent slopes. 


The original plant community included green needle- 
grass, western wheaterass, Montana wheatgrass, blue- 
bunch wheatgrass, thickspike wheatgrass, httle bluestem, 
and other decreasers. Decreasers now make up approxi- 
mately 50 percent of the vegetation. Needle-and-thread, 
blue grama, threadleaf sedge, Sandberg bluegrass, and 
big sagebrush were among the increasers. When the con- 
dition of the range deteriorates, decreasers and increasers 
are replaced by invaders that include cheatgrass, Japanese 
chess, six-weeks fescne, curlycup gumweed, broom snake- 
weed, tumblegrass, foxtail barley, and various noxious 
plants. 

This range site is one of the largest in the county, and 
it supports more upland grazing than most, other sites. 
Because slopes are gentle and the forage is palatable, this 
‘ange site is favored by livestock, and those parts that are 
within easy reach of water have been overgrazed, Where 
these soils are flooded or where waterspreading is used, 
plants grow that are similar to those on the Overflow 


range site. 
CLAYEY RANGE SITE 


The Clayey range site consists of deep and moderately 
deep, well-drained clay loams, silty clay loams, and gran- 
ular clays that have a Joam, clay loam, or clay subsoil. 
These soils are level to rolling. They are— 


Bainville-Midway complex, 8 to 15 percent slopes (Midway 
soil only). 

Bew clay loam. 

Bowdoin clay. ; 

Cherry clay, 1 to 3 percent slopes. 

Cherry clay, 3 to 8 percent slopes. 

Oherry clay, moderately deep, 1 to 8 percent slopes. 

‘Cherry clay, moderately deep, 3 to 8 percent slopes, 

Cherry clay loam, 1 to 3 pereent slopes. 

Cherry-Laurel clay loams, 

Havre clay loam, 

Havre elay loam, high. 

Havre clay loam, saline. 

Havre clay. 

Havre clay, saline. 

Havre and Lohmiller soils (Lohmiller soil only). 

Uavre and Lohmiller soils, 8 to 15 percent slopes (Lohmibler 
soil only). 

Havre and Lohmiller soils; saline (Lohmiller soil only). 

ohmiller clay loam, high, 

Lohmiller clay loam. 

Lohmiller clay loam, fans, 0 to 1. percent slopes. 

Lohmiller clay loam, 1 to 3 percent slopes. 

Lohmiller-Hysham clay loans. 

Lohmiller clay, high. 

Lohmiller clay. 

Lohmiller-Hysham clays. 

Marias and Promise clays. 

Midway clay loam, 8 to 15 percent slopes. 

Nunn clay loam, 1 to 3 percent slopes. 

Nunn clay loam, 3 to 8 percent slopes. 

Nmnn clay, 1 to 3 percent slopes. 

Nunn elay, 3:to 8 percent slopes. 

Pierre clay. 

Pierre-Lismas clays (Pierre soil only). 

Renohill clay loam, 


The original plant community ineluded the decreasers 
western wheatgrass, thickspike wheatgrass, green needle- 


grass, bluebunch wheatgrass, and various forbs. Among 
the increasers were blue grama, Sandberg bluegrass, 
sedges, big sagebrush, greasewood, plains reedgrass, and 
plains muhly. When the range deteriorates, plants that 
invade include curlycup gumweed, broom snakeweed, tum- 
blegrass, foxtail barley, and cheatgrass. Where these soils 
are flooded or where waterspreading is used, plants grow 
that are similar to those on the Overflow range site. 


THIN SANDY RANGE SITE 


The Thin Sandy range site consists of deep and moder- 
ately deep, calcareous, sandy loam soils that have a very 
thin surface layer. These soils are in hilly areas in which 
the hills have smooth side slopes. Slopes range from 15 
to40 percent. The soils are— 

Bainville-Tullock complex (Tullock soil only). 
Flasher fine sandy loam, 20 to 85 percent slopes. 
Travessilla-Tullock fine sandy loams (Tullock soil only). 

Prominent among the decreasers in the original vegeta- 
tion were sand bluestem, little bluestem, Indian ricegrass, 
prairie sandreed, and side-oats grama. The increasers 
included needle-and-thread, sand dropseed, blue grama, 
and prairie junegrass, In areas that have a long history 
of overuse, the invaders include cheatgrass, six-weeks 
fescue, Kentucky bluegrass, dandelion, western ragweed, 
false buffalograss, and various broad-leaved annuals. 


THIN SILTY RANGE SITE 


The Thin Silty range site consists of deep and moder- 
ately deep, calcareous loams and silt loams that have a 
very thin surface layer. These soils are in steep and 
hilly areas that have smooth slopes. The soils are— 

Bainville loam, 15 to 35 percent slopes. 

Bainville-Tullock complex (Bainville soil only). 

Bainville-Midway complex, 15 to 35 percent slopes (Bainville 
soil only). 

Havre and Lohmiller soils, 15 to 85 percent slopes (IHavre 
soil only), 

McRae-Bainville loams, 20 to 85 percent slopes (Bainville soil 
only). 

eae Batatis complex (Bainville soil only). 

Midway-Nihill gravelly loams (Nihill soil only). 

Nihil] gravelly loam. 

The original plant community included the decreasers 
bluebunch wheatgrass, western wheatgrass, little blue- 
stem, side-oats grama, and various forbs. Decreasers 
made up 40 to 50 percent of the original plant community. 
Among the increasers were blue grama, plains muhly, 
threadleaf sedge, snowberry, plains reedgrass, and various 
forbs. The invaders now on this range site inelude cheat- 
grass, salsify, Japanese chess, and broom snakeweed. 


THIN CLAYEY RANGE SITE 


The Thin Clayey range site consists of deep and mod- 
erately deep, calcareous clay loams that have a very thin 
surface layer. The soils are in steep or hilly areas that 
have smooth slopes. The soils are— 


Bainville-Midway complex, 15 to 35 percent slopes (Midway 
soil only). 

Havre and Lohmiller soils, 15 to 85 percent slopes (Lohmiller 
soil only). 

Lismas-Midway complex. 

Midway clay loam, 15 to 35 percent slopes. 

Midway-RBainville complex (Midway soil only). 

Midway-Nihill gravelly loams (Midway soil only). 


The original plant community included the decreasers 
western wheatgrass, bluebunch wheatgrass, green needle- 


TREASURE COUNTY, MONTANA 59 


grass, and various forbs, such as silver leaf scurfpea, 
purple prairieclover, American vetch, and slimflower 
seurfpea, The increasers included blue grama, prairie 
junegrass, Sandberg bluegrass, threadleaf sedge, big sage- 
brush, and various forbs. After long, continuous overuse, 
decreasers and increasers are replaced by invaders that 
include cheatgrass, Japanese chess, six-weeks fescue, broom 
snakeweed, and various broad-leaved annuals. 


SHALLOW CLAY RANGE SITE 


The Shallow Clay range site consists of shallow clays in 
which the granular or crusty surface layer is underlain by 
shale ata depth of 6 to 16 inches. These soils are on rolling 
to hilly shale uplands. Slopes range from 10 to 40 percent. 
The soils are— 

Lismas clay. 

Lismas-Pierre clays, saline-alkali (Lismas soil only). 
Pierre-Lismas clays (lismas soil only). 
Pierre-Lismas clays, saline-alkali (Lismas soil only). 

The original plant community included the decreasers 
bluebunch wheatgrass, prairie sandreed, western wheat- 
grass, Montana wheatgrass, green needlegrass, and winter- 
fat. Decreasers made up 60 to 80 percent of the original 
vegetation. Among the increasers were plains reedgrass, 
prairie junegrass, blue grama, Sandberg bluegrass, squir- 
reltail, and Gardner saltbush. In deteriorated areas, the 
mvaders include curlycup gumweed, broom snakeweed, 
foxtail barley, annual bromes, and broad-leaved annuals. 


SHALLOW TO GRAVEL RANGE SITE 


The Shallow to Gravel range site consists of loamy soils 
in which the development of roots is limited by sand and 
gravel at a depth of 10 to 20 inches. The soils are nearly 
level to gently sloping. They are— 

Banks soils. 
Beaverton gravelly loam. 
Glendive and Banks soils (Banks soil only). 

The original plant community included the decreasers 
bluebunch wheatgrass, western wheatgrass, needle-and- 
thread, and thickspike wheatgrass. Among the increasers 
now present are sand dropseed, blue grama, plains muhly, 
threadleaf sedge, and various forbs. Invaders include 
cheatgrass, Japanese chess, six-weeks fescue, red three- 
awn, and broad-leaved annuals. 

In areas of Banks soils that are flooded, plants grow that 
are similar to those of the Overflow range site. Subirri- 
gated areas of the Banks and Glendive soils have vegeta- 
tion similar to that of the Subirrigated range site. 


SHALLOW LIMY RANGE SITE 


The Shallow Limy range site consists of calcareous loams 
or sandy loams in which the growth of roots is restricted 
by hard sandstone within 16 inches of the surface. These 
soils are on rolling to hilly uplands that have slopes rang- 
ing from 0 to 40 percent. The soils are— 

Cushman-Travessilla loams, 2 to 8 percent slopes (Travessilla 
soil only). 

Fattig-Dravessilla complex (Travessitla soil only). 

Travessilla-Tullock fine sandy loams (Travessilla soil only). 

The original vegetation on this range included the de- 
creasers bluebunch wheatgrass, needle-and-thread, western 
wheatgrass, little bluestem, winterfat, and various forbs, 
such as American vetch. The principal increasers are blue 
grama, sand dropseed, plains muhly, threadleaf sedge, and 


prairie junegrass. The invaders now on deteriorated range 
include cheatgrass, red three-awn, broom snakeweed, and 
curlycup gumweed, 


PANSPOTS RANGE SITE 


The Panspots range site consists of deep and moderately 
deep soils with a claypan. Hard clay or other compact 
material is at or near the surface in shallow depressions. 
The depressions occupy about 20 to 50 percent of the range 
site. These soils are nearly level to rolling. Slopes 
‘ange from Oto 8 percent. The soils are— 

Arvada-Lanrel complex. 
Gilt Edge-Arvada complex. 
Muarias-Hoven clays, saline, 
Winnett complex. 
Winnett-Futtig complex. 

The original vegetation included the decreasers western 
wheatgrass, green needlegrass, needle-and-thread, Indian 
ricegrass, and. wintertat. “Among the increasers were blue 
grama, praivie junegrass, plains reedgrass, squirreltail, 
big sagebrush, greasewood, pricklypear cactus, and 
Gardner saltbush. Invaders that now grow include Ken- 
tucky bluegrass, curlycup gumweed, broom snakeweed, 
tumblegrass, foxtail barley, cheatgrass, and six-weeks 
fescue. 

DENSE CLAY RANGE SITE 

The Dense Clay range site consists of well-drained clays 
that have a crusty surface layer over a strongly alkaline 
subsoil. ‘The subsoil takes in water slowly and is extremely 
hard when dry and very sticky when wet. These soils are 
nearly level to rolling and occur mainly north of the Yel- 


lowstone River. Slopes range from 0 to 85 percent. The 
soils are— 

Lismas-Pierre clays, saline-alkali (Pierre soil only). 

Marias clay, fans, saline-alkali. 

Marias Clay, saline-alkali, 0 to 1 percent slopes. 

Marias chy, saline-alkali, 1 to 10 percent slopes. 

Marias-Pierre clays, saline-alkali, 

Pierre-Lismas clays, saline-alkali (Pierre soil only). 

Western wheatgrass was the main decreaser in the orig- 
inal vegetation. ‘The increasers included Sandberg biue- 
grass, squirreltail, needleleaf sedge, pricklypear cactus, 
big sagebrush, and greasewood. Where present, invaders 
include pepperweed, annual sunflower, curlycup gumweed, 
and cheatgrass. 

THIN BREAKS RANGE SITE 


The Thin Breaks range site consists of soils that formed 
from different kinds of geologic material and vary in 
depth. Because rock crops out at different levels, slopes 
are steep and irregular and topography is rough and 
broken. Slopes range from 30 to 70 percent. Trees may 
grow locally above the outcrops. The soils are— 

Bainville-Shale outcrop complex, 
Midway-Shale outerop complex. 

Decreasers made up 60 to 80 percent of the original 
plant community. The decreasers included prairie sand- 
reed, bluebunch wheatgrass, western wheatgrass, Indian 
ricegrass, green needlegrass, little bluestem, side-oats 
grama, needle-and-thread, yucca, and winterfat, Among 
the increasers were prairie junegrass, blue grama, plains 
muhly, silver sagebrush, and threadleaf sedge. At pres- 
ent, the invaders include curlycup gumweed, broom snake- 
weed, tumblegrass, foxtail barley, sandwort, and annual 
bromes. 
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GRAVEL RANGE SITE 


Only Hilly gravelly land is on the Gravel range site. 
This land type is made up mostly of gravel and small 
stones that recluce the moisture-holding capacity and affect 
the kinds and amounts of native plants that grow. This 
land occurs on edges of eroded terraces and is hilly and 
steep. Slopes range from 10 to 40 percent. a 

Decreasers made up 30 to 50 percent of the original plant 
community. Among the decreasers were bluebunch 
wheatgrass, needle-and-thread, sand dropseed, Indian 
ricegrass, and forb decreasers. Most of the other original 
vegetation consisted of increasers that included prairie 
juneerass, plains reedgrass, blue grama, threadleaf sedge, 
squirreltail, and fringed sagewort. At present, after a 
long period of overuse, invaders ave prevalent and include 
cheaterass, six-weeks fescue, broom snakeweed, and 
tumblegrass. 

VERY SHALLOW RANGE SITE 

The Very Shallow range site consists of steep and hilly 
soils that in most places are less than 10 inches deep over 
hard bedrock. Outcrops of bedrock are common. Tall 
gvasses, shrubs, and stunted trees mark deep pockets of 
soils that have formed in the cracks of the bedrock. 
Slopes range from 30 to 70 percent. This range site oc- 
cupies a relatively small acreage in the county. The soils 
are— 

Travessilla-Rock outcrop complex. 
Wibaux-Rock outcrop complex, 

The original plant community included the decreasers 
western wheatgrass, needle-and-thread, sand dropseed, 
prairie junegrass, bluebunch wheatgrass, and little blue- 
stem. Among the increasers were blue grama, Sandberg 
bluegrass, forbs, and woody plants such as skunkbush 
sumac. Invaders present today may include cheatgrass, 
Japanese chess, broad-leaved annuals, and red three-awn. 


SALINE UPLAND RANGE SITE 


Only Hoven and McKenzie soils are in the Saline Up- 
land range site. These soils are well-drained, strongly 
alkaline, compact clays that have accumulated salts near 
the surface. They occur on fans and terraces with slopes 
of 0 to 4 percent. Much of the range site is barren, but 
salt- and alkali-tolerant plants grow in some places. 

Decreasers that were in the original vegetation included 
alkali sacaton, western wheatgrass, plains reecgrass, 
squirreltail, and inland saltgrass. Among the increasers 
were Gardner saltbush, greasewood, and pricklypear cac- 
tus. Invaders that grow in many places today include 
curlycup gumweed, broom snakeweed, and foxtail barley. 


SHALE RANGE SITE 


The Shale range site consists of only Lismas-Shale out- 
crop complex. It is on steep uplands where shale crops 
out in many places or clay is underlain by shale at a depth 
of less than LO inches. Slopes range from 20 to 50 percent. 
This range site is not extensive in the county. 

The original vegetation included the decreasers western 
wheatgrass, prairie junegrass, plains muhly, blue grama, 
bluebunch wheatgrass, and Montana wheatgrass. Among 
the increasers were forbs, greasewood, and broad-leaved, 
sult-tolerant, plants. Invaders that occur in places are 
cheatgrass, rabbitbrush, and annual broad-leaved salt- 
bushes. 


BADLANDS RANGE SITE 


Badlands is the only mapping unit in the Badlands 
range site. Ji consists mainly of barren or nearly barren 
shale intermingled with narrow grazeable areas that are 
broken by drainageways. The draimageways are dry 
most of the year. Because the topography is very steep, 
rough, and broken, many areas are inaccessible to livestock. 

This range site is of little importance because it covers 
only small areas. The original plant community con- 
tamed the decreasers bluebunch wheatgrass, green needle- 
grass, western wheatgrass, needle-and-thread, sand drop- 
seed, prairie junegrass, plains reedgrass, blue grama, and 
inland saltgrass. Among the increasers were greasewood 
and various forbs. Invaders sometimes present include 
cheatgrass, six-weeks fescue, red three-awn, broom snake- 
weed, and broad-leaved annuals. 


Estimated yields 


Yields on a range site vary according to the amount and 
distribution of rainfall each year. They are also affected 
by the degree of grazing in past years. In addition, yields 
are reduced by trampling and by rodents and insects. 

Following 1s the estimated annual total top growth of 
forage for each range site, assuming it has received average 
rain throughout the year and is in excellent condition. 


Air-dry weight 


Range site: (lb. per acre) 


Subitrigatedsacos25 tet et 8, 700-4, 300 
Saline Subirrigated__ 2, 600-8, 200 
Overflow.._---_- 2, 200-2, 700 
Sands__ 1, 700-2, 200 
Band yeas ons cee -----~-~ 1, 300-1, 800 
Silty ----~s2es--c< 1, 200-1, 700 
Clayey__---- 1, 000-1, 500 
Thin Sandie oesnc. cee eee wees ce eee 900-1, 400 
MU: TS io eo ss eee Oct ala -... 800-1, 300 
Thin Clayey__ - 800-1, 300 
Shallow Clay_------ - 700-1, 200 
Shallow to Gravel...-.-----------_-_-------__ 700-1, 200 
Shallow Vimyisecscesceen 25 cee scndeecseso 600-1, 100 
Panspots.___-_. .  %00-1, 200 
Dense Clay.- - 600-1, 100 
Thin Breaks 600-1, 100 
Gravel_______~ 300-800 

Very Shallow__ 300-800 

Saline Upland_ 200-700 

POU secede ictal erecta ane Se te 100-600 

ead ee etnias Gael tede ese 100-G00 


Windbreaks and Native Woodlands ” 


In this subsection the management of windbreaks is 
discussed, and. the soils of the county are placed in wind- 
break suitability groups. Also discussed is the manage- 
ment of native woodland. 


Tree windbreaks 


Some of the farmhouses and ranchhouses in Treasure 
County are protected by natural woodland. Random 
plantings of a few scattered trees are common around 
buildings, but only a few windbreaks have been planted to 
provide maximum protection and beauty. 

Tree windbreaks help to reduce the velocity of wind on 
farms and ranches. Their main purpose is to protect 
farmsteads against the wind and blowing soil and snow, but 


* Lewis S. Marruews, woodland conservationist, Soil Conserva- 
tion Service, assisted in writing this subsection. 
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some of them also serve as snow fences along roads. Wind- 
breaks also provide shelter for livestock and are a source 
of food and cover for birds and other wildlife. A good 
windbreak adds considerably to the attractiveness and com- 
fort of homesteads and other buildings. It should be wide 
enough and long enough to give maximum protection. 

Considered in locating windbreaks are (1) the direction 
of the prevailing winds during periods when winds are 
strongest and (2) the direction of the slope on which the 
trees are to be planted. ‘To be most effective, windbreaks 
should be approximately at right angles to the direction of 
the prevailing wind. They should be planted on two or 
more sides of the farm buildings. In areas where slopes 
are not more than 4 percent, the trees of a windbreak may 
be planted downslope in straight lines. In steeper areas, 
the trees should be planted on the contour or as nearly on 
the contour as possible, provided that the contour lines 
are generally at right angles to the direction of the prevail- 
ing wind. 

Because all kinds of trees do not grow satisfactorily on 
all kinds of soils, the planting stock should be selected 
carefully so that the species best adapted to the soils and 
the site are used. This selection insures that survival and 
rate of growth will be high, and that the trees will reach 
their maximum height in the shortest span of years. 

Because rainfall is low in the county, the establishment 
of trees is difficult except in the irrigated areas. ‘The trees 
planted in the nonirrigated areas require special prac- 
tices of moisture conservation. Land preparation before 
planting and good care after planting are important to the 
successful establishment.of a windbreak. In this county 
both native and introduced trees and shrubs are used in 
windbreak plantings. The native trees and shrubs include 
American elm, green ash, boxelder, cottonwood, willow, 
buffaloberry, chokecherry, and wild plum. The intro- 
duced trees and shrubs include Siberian elm, caragana, 
honeysuckle, lilac, white willow, and golden willow. In 
addition to the native ponderosa pine and Rocky Mountain 
juniper, Colorado spruce is one of the better evergreens 
for farmstead plantings. All of these species can be 
planted on the better soils, but. willow and cottonwood do 
best where the supply of water is good. The most hardy 
trees are caragana, Russian-olive, Siberian elm, green ash, 
ponderosa pine, and Rocky Mountain juniper. Skunk- 
bush sumac, buffaloberry, Russian-olive, cottonwood, 
golden willow, white willow, Siberinn elm, and Rocky 
Mountain juniper tolerate slight to moderate salinity or 
alkalinity. Of these, Russian-olive and buffaloberry are 
the most tolerant. 


Windbreak suitability groups 


The soils of Treasure County have been placed in eight 
windbreak suitability groups according to their suitability 
for trees and shrubs adapted to windbreaks. About the 
same kinds of trees have similar rates of growth on the soils 
meach group. In the following pages each group is de- 
scribed and trees and shrubs suitable for plantmg are 
named. : 

WINDBREAK SUITABILITY GROUP 1 

This group consists of deep, well-drained soils that have 
a loamy, clayey, or sandy surface layer and a loamy or 
sandy subsoil within a depth of 24 inches. These soils are 
calcareous at the surface, or they are noncalcareous from 
the surface to a depth of 8 to 16 inches, and have a zone of 


accumulated lime within a depth of 20 inches. The soils 
in this group have slopes of less than 8 percent. The soils 
are— 


Briggsdule loam, 2 to 4 percent slopes. 

Briggsdale loam, 4 to 8 percent slopes. 

Cherry clay loam, shallow, 0 to 1 percent slopes. 
Cherry clay, moderately deep, 0 to 1 percent slopes. 
Cherry clay, moderately deep, 1 to 8 percent slopes. 
Cherry clay, moderately deep, 3 to 8 percent slopes. 
Dwyer fine sand. 

Edgar loam, 1 to § percent slopes. 

Fort Collins loam, 0 to 1. percent slopes. 

Fort Collins loam, 1 to 4 percent slopes. 

Fort Collins loam, 4 to 8 percent slopes. 

Fort Collins loam, sandy substratum, 0 to 1 percent slopes. 
Fort Collins loam, sandy substratum, 1 to 3 percent slopes. 
Glendive clay. 

Glendive clay loam. 

Glendive fine sandy loam. 

Glendive fine sandy loam, fans. 

Glendive loam. 

Glendive loanry fine sand. 

Glendive and Banks soils (Glendive soil only). 
Havre clay. 

Havre clay loam. 

Havre clay loam, high. 

Havre loam. 

Havre loam, high. 

Havre and Glendive soils. 

Havre and Lohmiller soils. 

Havre-EHysham loams (Hayre soil only). 

Hesper loam, 1 to 4 percent slopes. 

Hesper loam, 4 to 8 percent slopes. 

Hysham-Havre loams (Havre soil only). 
Lohmiller clay loam, fans, 0 to 1 percent slopes. 
Lohniiller cliiy loam, 1 to 8 percent slopes. 
Lohmiller-Hysham clays (Lohmiller soil only). 
Lohmiller-Hysham clay loams (Lohmiller soil only). 
McRae and Havre loams, 0 to 1. percent slopes. 
McRae and Havre loams, 1 to 4 percent slopes, 
McRae and Havre loams, 4 to 8 percent slopes. 
Terry-Treasure fine sandy loams (Treasure soil only). 
Treasure fine sandy loam, 2 to 4 percent slopes. 
Treasure fine sandy loam, 4 to 8 percent slopes. 


These soils are the most suitable in the county for plant- 
ing trees in windbreaks. Most of the suitable trees attain 
their maximum height on these soils sooner than they do 
on any other sotls in the county. Without irrigation, 
cottonwood and willow are not suited to these soils. 


WINDBREAK SUITABILITY GROUP 2 
This group consists of deep, well-drained clay loams 
and clays. These soils are calcareous at the surface or ave 
noncalcareous from the surface to a depth of 15 inches. 
In most places a zone of accumulated lime is at a depth of 
less than 20 inches. Most of the soils in this group have 
slopes of less than 8 percent. The soils are— 


Cherry clay, 0 to 1 percent slopes. 

Cherry clay, 1 to 3 percent slopes. 

Cherry clay, 3 to 8 percent slopes. 

Cherry clay loam, 0 to 1 percent slopes. 
Cherry clay loam, 1 to 3 percent slopes. 
Cherry-Laurel clay loams (Cherry soil only). 
Lohmiller clay. 

Lohmiller clay, high. 

Lohmiller clay loam. 

Lohmiller clay loam, high. 

Nunn clay, 0 to 1 percent, slopes. 

Nunn clay, 1 to 8 percent slopes. 

Nunn clay, 3 to 8 percent slopes. 

Nunn clay loam, 0 to 1 percent slopes. 

Nunn clay loam, 1 to 8 percent slopes. 
Nunn clay loam, 3 to 8 percent slopes. 
Nunn-Beckton complex, 0 to 1 percent slopes. 
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These soils are slightly less favorable for planting trees 
in windbreaks than the soils in group 1, and the rate 
growth of trees is somewhat slower. Trrigation is needed 
for most kinds of trees, but some grow without irr gation. 


WINDBREAK SUITABILITY GROUP 3 


This group consists of well-drained, loamy and sandy 
soils that have loose gravel or bedrock at a depth of 20 
to 36 inches. Most of the soils in this group have slopes 
of less than 15 percent. The soils are— 


Cushmin loam, 2:to 4 percent slopes. 

Cushman loam, 4 to 8 percent slopes. 

Cushman loan, § to 15 percent slopes. 

Cushman-Bainville loams, 4 to 8 percent slopes (Cushman soil 
only). 

Cushman-Bainville loams, 8 to 15 pereent slopes (Cushnian soil 
only). 

Cushman-Terry fine sandy loams, 2 to 8 percent slopes. 

Cushmian-Tullock complex, 8 to 15 percent slopes. 

Oushinan-Winnett complex (Cushman soil only). 

Edgar loam, 8 to 15 percent slopes. 

Fattig loam. 

Fattig-lravessilla complex (Fattig soil only). 

Flasher fine sandy loam, 4 to 20 percent slopes. 

Flasher loamy fine sand. 

Havre loam, moderately deep. 

Havre and Lohmiller soils, 8 to 15 percent slopes. 

McRae loam. 

McRae-Bainville loams, 8 to 20 percent slopes (McRae soil 
only). 

Renohill clay loam, 

Terry-Tullock fine sandy loams. 

Terry-Treasure fine sandy loams (Terry soil only). 

Terry-Winnett complex (Terry soil only). 

Tullock fine sandy loam, 4 to 20 percent slopes. 

Wanetta loam, 1 to 4 percent slopes. 

Wanetta loam, 4 to 8 percent slopes. 

Wanetta loam, deep, 0 to 2 percent slopes. 

Wanetta loam, deep, 2 to 4 percent slopes. 

Wanetta loam, deep, 4 to 8 percent slopes. 

Winnett-Fattig complex (Fattig soil only). 

The soils of this group are more droughty than the soils 
of group 1, and trees grow more slowly than on groups 
Jand2. Most kinds of trees can be grown w ith irr. igation. 
The trees best suited to nonirr igated areag are caragana, 
sand cherry, d Nanking cherry, Russian-olive, Siberian elm, 
ponderosa pine, and Rocky Mountain } juniper. 


WINDBREAK SUITABILITY GROUP 4 

This group consists of deep, moderately saline loams and 
clay loams.. The soils are— 

Cherry-Laurel clay loams (Laurel soil only). 
Havre clay, saline. 

Havre clay loam, saline, 

Havre loam, saline. 

Havre and Lohmiller soils, saline. 

These soils are suited to fewer species than the soils in 
groups 1, 2, or 8. Skunkbush sumac, buffaloberry, Rus- 
sian-olive, Rocky Mountain juniper, and other hardy spe- 
cies can be grown without irrigation. In irrigated areas 
white willow, golden willow, and cottonwood ave suited. 


WINDBREAK SUITABILITY GROUP 5 


This group consists of soils that are ponded inter- 
mittently and of soils that are wet all the time. The soils 
are— 

Hoven clay. 


Lohmiller clay, wet. 
Shonkin loam. 
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These soils are well suited to many kinds of trees, but 
water-tolerant ones grow best. The kind of trees planted 
depends on the condition of the site. 


WINDBREAK SUITABILITY GROUP 6 


This group consists of deep and moderately deep, well- 
drained, clayey and loamy soils. The moderately deep 
soils have shale at a depth of 20 to 40 inches. Most of 
the soils in this group have slopes of less than 15 percent. 
The soils are— 

Bew clay loam, 

Bowdoin clay. 

Gilt Edge clay loam. 

Gilt Hdge-Arvada complex (Gilt Edge soil only). 
Marias and Promise clays. 

Pierre clay. 

Pierre-Lismas clays (Pierre soil only). 

These soils are not so well suited to trees for windbreaks 
as are the more loamy soils. The rate of growth is slow. 
The trees should be planted far apart. Hardy trees, such 
as caragana, Russian-olive, Siberian elm, ponderosa pine, 
and Rocky Mountain juniper, are best suited, but in 
irrigated areas a wider variety can be planted. 


WINDBREAK SUITABILITY GROUP 7 


This group consists of shallow and moderately deep, 
loamy soils that have loose gravel, shale, or sandstone at a 
depth of less than 20 inches. The soils in this group have 
slopes of less than 15 percent. They are— 


Bainville loam, 8 to 15 percent slopes. 

Bainville-Midway complex, 8 to 15 percent slopes. 

Banks soils. 

Beaverton gravelly loam, 

Cushman-Bainville loams, 4 to 8 percent slopes (Bainville soil 
only). 

Cushman-Bainville loams, 8 to 15 pereent slopes (Bainville soil 
only). 

Cushman-Travessilla loams, 2 to 8 percent slopes. 

Fattig-Travessilla complex (Travessilla soil only). 

Glendive fine sandy loam, shallow. 

Glendive and Banks soils (Banks soil only). 

McRae-Bainville loams, 8 to 20 percent slopes (Bainville soil 
only). 

Midway clay loan, 8 to 15 percent slopes, 


These soils are poorly suited to trees planted in wind- 
breaks, and only caragana, Russian-olive, Rocky Mountain 
juniper, and other hardy trees should be planted. The 
trees grow slowly and take more time on these soils than 
on better soils to attain their maximum height. In irri- 
gated areas, however, a wider variety of “trees can be 
planted and the rate of growth is faster. Trees should 
be planted far apart. 


WINDBREAK SUITABILITY GROUP 8 


This group consists of soils and land types that are not 
suitable for planting trees in windbreaks. It also includes 
all soils on slopes of more than 15 percent. The soils and 
land types are— 


Arvada loain, 0 to 8 percent slopes. 

Arvada complex, 

Arvada-Laurel complex, 

Badlands, 

Bainville loam, 15 to 35 percent slopes. 
Bainville-Midway complex, 15 to 35 percent slopes. 
Bainville-Tullock complex. 

Bainville-Shale outcrop complex. 
Gushman-Winnett complex (Winnett soil only). 
Flasher fine sandy loam, 20 to 85 percent slopes. 
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Gilt Edge-Arvada complex (Arvada soil-only). 
Havre-Hysham loams (Hysham soil only). 
Havre and Lohmiller soils, 15 to 85 percent slopes. 
Hilly gravelly land. 

Hoven and McKenzie soils. 

Hysham-Havre loams (Hysham soil only). 
Laurel clay loam. 

Laurel loam, 

Lismns elity, 

Lismas-Pierre clays, saline-alkali. 
Lismas-Midway complex. 

Lismas-Shale outcrop complex. 
Lohmiller-Hysham clays (Hysham soil only). 
Lohmiller-Hysham clay loams (Hysham soil only). 
Marias clay, saline-alkali, 0 to 1 pereent slopes. 
Marias clay, saline-alkali, 1 to 10 percent slopes. 
Marias.clay, fans, saline-alkali. 

Marias-Hoven clays, saline. 

Marias-Pierre clays, saline-alkali. 
McRae-Bainville loams, 20 to 35 percent slopes. 
Midway clay loam, 15 to 35 percent slopes. 
Midway-Bainville complex. 

Midway-Nihill gravelly loams, 

Midway-Shale outcrop complex. 

Nihill gravelly loam. 

Pierre-Lismas clays (Lismas soil only). 
Pierre-Lismas clays, saline-alkali. 

Riverwash. 

Sage clay. 

Sage silty clay. 

Shale outerop. 

Tertry-Winnett complex (Winnett soil only). 
Travessilla-Rock outcrop complex. 
Travessilla-Tullock fine sandy loams. 
Wibaux-Rock outcrop complex. 

Winnett complex. 

Winnett-Fattig complex (Winnett soil only). 


Native woodland 


Stands of pine, juniper, and cottonwood originally grew 
in this area and were a source of fuel and building mate- 
rial for the early settlers. Many of the old buildings 
that were built on homesteads are still standing, and some 
of them are still in use. Posts of juniper and pine that 
were set in some of the first fences are still serviceable. 
Today, however, woodland is of minor importance in the 
county. : 

Through the years, sawmill operations have been on a 
small scale. Both pine and cottonwood were cut for tim- 
ber, but the last sawmill closed in 1955. The pine produces 
usable timber in the common grades, but the stands now 
are scattered and produce so little timber that operating 
a commercial sawmill is not economical, Cottonwood is 
used locally as rough lumber for buildings and bridges, 
but its use is limited. Most of the juniper of fencepost 
size has been cut, Fenceposts can be cut from the denser 
stands of pine or cottonwood. The pine makes durable 
fenceposts if it is treated with a preservative. 

Pine trees grow too slowly to justify thinning, pruning, 
and other operations to improve the stands. On some of 
the better sites, scattered pine trees have attained a di- 
ameter of 18 inches and have provided two or three saw- 
logs 16 feet long. These mature trees, however, are 150 
to 200 years old. The count of the annual rings on the 
larger trees indicates that 30 to 40 years are required to 
add the last 2 inches of growth to the diameter of the 
trees, 

The native woodland in the county is most important for 
providing shelter for livestock and protection to water- 
sheds. The cottonwoods and other hardwoods in the val- 
leys help in protecting streambanks against water erosion. 
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Engineering Properties and Uses of the Soils * 


This subsection (1) lists the engineering uses that can 
be made of the information in this report; (2) briefly 
explains the two systems of classification generally used 
by engineers; (3) lists the properties of each soil that are 
important in engineering; (4) interprets those properties ; 
and (5) lists the test data obtained when selected soils 
were tested to determine their engineering properties. 

The engineer is primarily interested in how the soil 
functions as a construction material. He is, therefore, con- 
cerned with those properties of the soil that determine its 
suitability as a building material and that limit its use 
in construction. In selecting the soil material used in con- 
struction, the stability needed for the proposed structure is 
considered. The physical properties of soil material that 
is used for structural purposes are determined by well- 
established laboratory methods and field tests, The meth- 
ods for interpreting the test results vary considerably, 
according to the purpose for which the material is to be 
used. Many soil properties affect the construction, opera- 
tion, and maintenance of roads, airports, pipelines, and 
building foundations; of facilities for water storage and 
erosion control; and of systems for irrigation, drainage, 
or sewage disposal. The soil properties most important to 
the engineer are permeability to water, shear strength, 
compaction characteristics, soil drainage, shrink-swell 
potential, grain-size distribution, plasticity, depth, and re- 
action. Also important are depth to the water table and to 
bedrock, water-holding capacity, and topography. 

With the use of the soi] map for identification, the engi- 
neering interpretations reported here can be useful for 
many purposes. It should be emphasized that they may 
not eliminate the need for sampling and testing at the site 
of specific engineering works involving heavy loads and 
where the excavations are deeper than the depth of the 
layers here reported. But even in those situations, the soil 
map is useful for planning more detailed field investiga- 
tions and for suggesting the kinds of problems that may be 
expected. The information in this report can be used to— 


1. Make preliminary estimates of the engineering 
properties of soils in the planning of agricultural 
drainage systems, farm ponds, irrigation systems, 
and diversion terraces. 

2. Make preliminary evaluations of soil and ground 

conditions that will aid in selecting the location of 

highways, airports, pipelines, and cables and m 

planning detailed imvestigations at the selected 

locations. 

Locate probable sources of sand, gravel, and 

rock that may be used in construction. 

Aid in selecting and planning industrial, business, 

residential, and recreational sites. 

5. Correlate performance of engineering structures 
with soil mapping units to develop information 
for planning that will be useful in designing and 
maintaining structures. 


P 


*Hucene H. Sperry, State conservation engineer, Soil Conserva- 
tion Service, helped prepare this subsection. 
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6. Determine the suitability of soil mapping units 
to withstand cross-country movement of vehicles 
and construction equipment. 

7, Supplement information obtained from other pub- 
lished reports and aerial photographs to make 
maps and reports that can be used readily by 
engineers. 

8. Develop other preliminary estimates for construc- 
tion pertinent toa particular area. 


Some terms used by soil scientists may not be familiar to 
the engineer, and other terms may have a special meaning 
in soil science. These terms are defined in the Glossary. 


Engineering classification systems 


Two systems are commonly used by engineers for classi- 
fying soils according to their relative suitability for use 
in road construction. One of these systems was ceveloped 
by the American Association of State Highway Officials 
and is commonly called the AASHO system (7).4_ The 
other was adopted by the Corps of Engineers, United 
States Army, and is known as the Unified system (73). 

The AASFIO system classifies soils on. the basis of their 
field performance in road construction. In this system all 
soils are grouped into seven major groups on the basis of 
their bearing strength or bearing capacity. The groups 


‘Italic numbers in parentheses refer to Liternture Cited, p. 173. 
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range from A-1, the best, which consists of gravelly soils 
having a high bearing capacity, to A~7, the poorest, which 
consists of clayey soils having a low bearing strength when 
wet. Some of these groups are subdivided into subgroups. 
In each group or subgroup the relative engineering value 
ot the soil material is indicated by a group index. Group 
indexes range from 0 for the best materials to 20 for the 
poorest. The group index is shown in parentheses follow- 
ing the symbol of the soil group (see table 6). 

The Unified system is based on the identification of soils 
according to their texture, plasticity, and liquid limit. 
The soils are placed into groups according to their per- 
formance as engineering construction material. Three 
important properties form the basis of the soil identifica- 
tion: (1) Percentages of the gravel, the sand, and the fine 
fractions that pass the No. 200 sieve; (2) shape of the 
grain-size distribution curve; and (3) plasticity and com- 
pressibility characteristics. The four fractions recognized 
are cobbles, gravel, sand, and fines (silt or clay). Tn the 
Unified system the soils are divided into three main divi- 
sions: (1) Coarse-grained soils, (2) fine-grained soils, and 
(3) highly organic soils. The highly organic soils do not 
occur in this county. The fifteen basic groups in the sys- 
tem range from GW and GP, which are clean gravel with 
few or no fines, through ML and CL to CH. Soils in the 
CH group are inorganic clays (fat clays) in which 30 per- 
cent of the material passes the No. 200 sieve. Soils that 
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Classification 
Map Depth | 
symbol Soil name Description of soil and site from 
surface USDA texture Unified AASHO 
Inches 
Ar Arvada loam, 0 to 3 On well-drained fans and terraces; water 0-4. Loam soc stcex MI. -ces A-4. 0288 
percent slopes. table below 15 feet in nonirrigated 4-12 Light silty clay or | CL or CH__| A-7_______ 

areas, but in irrigated areas is within heavy silty 
5 feet of the surface. About 2 to 6 clay loam. 
inches of grayish loam underlain by 6 | 12-40 | Silty clav loam__--] CL or CH__| A-7______- 
to 10 inches of strongly alkaline silty 
clay or heavy silty clay loam that is | 40-60 Stratified loam to | ML or CL_.} A-6.._.__- 
underlain, in turn, by strongly saline | clay loam. 
and alkali silty clay loam at a depth of 
12 to 16 inches; silty clay loam grades 
into stratified loam to clay loam below 
40 inches. 

Av Arvada complex (1 to | On level to sloping, well-drained fans and | 0-6 Loam or clay loam_}| MIL or CL_.| A-4 or A-6. 

6 percent slopes). terraces; water table is at a great depth. 6-15 Light clay or light | CL.._.__-- A-6 or A-7_ 

About 70 to 80 percent of this complex silty clay. 
consists of 6 to 10 inches of grayish- | 15-22 Silty clay loam or | CL or ML__| A-6 or A-7_ 
colored loam or elay loam underlain by clay loam. 
8 to 12 inches of blocky light clay loam | 22-45 Silty clay loam or | CL_._-.-_-- A-6 or A-7_ 
that is underlain, in turn, by 6 to 8 clay loam. 
inches of calcareous light clay or clay | 45-60 Stratified loam, MI____-_-- A-4_ 002 
loam to loam or light clay at a depth be- fine sandy loam, 
ginning at 20 to 24 inches and extend- and silt loam. 
ing to 60 inches. Sce Arvada loam, 0 
to 3 percent slopes (Ar) for properties 
of the other 20 to 30 percent of this 
complex. 
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are on the borderline between two classifications have a 
joint classification, for example, ML-CL. 

In both of these systems of classification, the fine frac- 
tions of the soil are separated into groups by use of sieves 
having openings of different size. The No. 4 sieve takes 
sut particles larger than approximately 14 inch. The No. 
LO sieve takes out, particles ranging in size from 2 milli- 
meters to approximately 4 inch, and the No, 200 sieve 
takes out particles larger than 0.074 millimeter. In both 
the AASHO and Unified systems, the weight of the fines 
passing through the No. 200 sieve in proportion to the 
total weight of the soil is the most important single fac- 
tor in determining into which subgroup a soil is placed. 

The textural classification. used by the United States 
Department of Agriculture (USDA) is based on the re- 
lative percentages of sand, silt, and clay, by weight. Bear- 
ing strength, plasticity, and liquid limits are not consid- 
ered. The sand, silt, and clay particles each have a defined 
range in size, generally expressed in millimeters. The 
particles of sand size are subdivided into five subclasses 
according to size in millimeters as follows: Very coarse 
sand, 2 to 1; coarse sand, 1 to 0.5; medium sand, 0.5 to 0.25; 
fine sand, 0.25 to 0.1; and very fine sand, 0.1 to 0.05. All 
particles coarser than 2 millimeters but not larger than 3 
inches in diameter are pebbles; a mass of pebbles is called 
gravel. Cobbles are more than 3 inches in diameter, but 
not more than 10 inches. 


their estimated physical properties 
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Engineering description of the soils 


Table 4 gives an engineering description of the soils in 
Treasure County and an estimate of physical properties 
important in engineering. The soils and their sites are 
described from an engineering viewpoint, The soil ma- 
terial in the horizons of a profile typical of the soil or soil 
group listed is classified in the USDA, Unified, and 
AASHO systems. Percentages of material passing the 
No. 4, No. 10, and No. 200 sieves are also given for each 
horizon. 

Permeability, or the rate water moves through a hori- 
zon, is given in inches per hour. This is the permeability 
of a soil in place, as measured by the Uhland method. The 
available water capacity is listed in inches per inch of soil. 
For example, table 4 shows that 1 inch of Arvada loam, 
0 to 8 percent slopes, can hold 0.17 inch of water. 
Therefore, the 4-inch surface layer of Arvada loam, 0 to 8 
percent slopes, can hold 0.68 inch of water. 

Broad ratings are given in table 4 for salinity, cor- 
rosivity, dispersion, and shrink-swell potential, A  dis- 
persed soil normally has low permeability, tends to have 
high bulk density, and forms lumps on drymg. The 
shrink-swell potential is an estimate of how much a soil 
shrinks and swells under extremes of dryness and wetness. 
A knowledge of this potential is important in planning 
the use of a soil for building roads or other engineering 
structures. 


Percentage passing sieve— Corrosivity 
Available Shrink- 
Permeability water Reaction Salinity Dispersion swell 
No. 4 | No. 10 |.No. 200 capacity Untreated Concrete potential 
stecl pipe conduit 
Inches per inch 
Inches per hour of soi pH : 
100 100 | 75-90 0.2- 0.8 | 0.17 8. 2 None. _.._. OW eseue.cs LOW. wo ccwex Low___-.-- Low. 
100 100 | 90-95 <0, 2 0. 20 9. 0+ Slight______ High______- Moderate___} High._-___- High. 
100 100 | 90-95 <0, 2 0. 19 9.0+ Very Very high__| High__-___ High-__-2 2 High. 
severe. 
100 100 | 75-90 <0, 2 0.17 9.0+ Severe__._- Very high__| High___.._. Leh ener Low. 
100 100 | 80-90 0.2- 0.8 | 0.17 7.2 None_.-__. Low. __-__- Low___---- None. ___-- Low. 
100 100 | 85-90 0. 8- 2.0 0. 20 7.4 None. __._- Moderate _.) Low. ___--- None___.-- Moderate. 
100 100 | 85-90 0.2- 0.8 | 0.17 8. 4 None____-- Moderate...}| Low_______ None_.._-- Moderate. 
100 100 | 85-90 0.2- 0.8 0.17 84 None_____- Moderate.._| Low_.__--- None... --- Moderate. 
100 100 | 85-90 0. 2- 0.8 0.17 8.6 Slight_.____ Moderate__.| Moderate___| Low. ..---- Low. 
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Map 
symbol 


Bb 


Bf 
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Tanre 4.—Brief description of sotls and 


Soil name 


Arvada-Laurel com- 
plex (1 to 8 percent 
slopes). 


Badlands 


Bainville loam, 8 to 15 
percent slopes. 


Bainville loam, 15 to 
35 percent slopes. 


Bainville-Tullock com- 
plex (15 to 35 per- 
cent slopes). 


Description of soil and site 


Depth 
from 
surface 


On nearly level to sloping, well-drained 
terraces and fans; water table is sca- 
sonally within 5 feet of the surface 
only under main irrigation canal. 
About 75 to 80 percent of this complex 
is Arvada loam and clay loam, and 
about 20 to 25 percent is Laurel clay 
loam. Laurel clay loam has \% to 1 
inch of light-gray loam underlain by 
3 to 6 inches of blocky silty clay or 
silty clay loam; from 6 to 8 inches 
down to about 12 to 16 inches is 
strongly alkaline, granular silty clay 
loam or silty clay that is streaked and 
specked with gypsum and other soluble 
salts and is underlain by 14 to 24 
inches of strongly alkaline silty clay 
loam or clay loam containing an 
abundance of gypsum and_ other 
soluble salts; stratified loam and sandy 
loam 30 to 40 inches below the surface. 
For properties of the Laurel soil, see 
Laurel clay loam (La); properties 
given here are for the Arvada soils. 


Rough, broken, decply dissected areas of 
nearly barren shale in which soil occurs 
in narrow valleys; more than 85 percent. 
of the surface is barren. 


On rolling shale uplands; shale is closer 
to surface on narrow ridges, crests, and 
knolls than it is in swales and on 
smaller fans. About 10 to 24 inches 
of strongly calearcous loam or silt 
loam underlain by 6 to 8 inches of 
strongly calcareous shaly loam or silt 
loam that, in turn, is underlain by 
calcareous soft loam or silt loam shale 
at-a depth of 12 to 48 inches. 


On hilly uplands throughout the county. 
About 10 inches of loam underlain by 5 
inches of silt loam that is underlain, in 
turn, by silty shale at a depth of less 
than 20 inehes. Shale is within depth 
of 10 inches on the narrow ridges and 
crests. 


On hilly uplands, mainly south of the 
Yellowstone River. Bainville loam 
makes up about 60 to 70 percent of 
this complex, Tullock fine sandy loam 
about 20 to 25 percent, and other soils 
in valleys and on fans about 5 to 10 
percent. Tullock soil occurs mainly 
on top of knolls, crests, and ridges. 
For propertics of the Tullock soil, see 
Tullock fine sandy loam, 4 to 20 per- 
cent slopes (Tv); properties given here 
are for the Bainville soil. 


Inches 
0-4 
4-12 


12-40 
40-60 


0-22 
22-26 


26-60 


0-10 
10-15 


15-60 


0-10 
10-15 


15-60 


USDA texture 


Loam or clay 
loam. 

Light silty clay or 
heavy silty clay 
loam. 

Silty clay loam____ 

Stratified loam to 
clay loam. 


Loam or silt loams_ 

Shaly loam or silt 
loam. 

Weakly consoli- 
dated shale. 


LOAN comnceeedas 

Silt loam and 
shale fragments, 

Silty shale-___-__- 


Silt loam__._._-.. 
Silt loam and 
shale fragments. 


Classification 
Unified AASHO 

Ms cecmee A-4_ 000. 
CL or CH_-_] A-7_______- 
CL or CH__] A-7_____._- 
ML or CL__| A-4 or A-6 

0 eee A-400000 0. 
ML_______- A-4_ ool. 
ML or CL__| A-4 or A-6_ 
ML__LuL ee A-4_ou- ee 
G\', dl beeen A-4_.0 0 L. 
ML or CL__| A-4 or A-6. 
Clic Seweee A-6 or A-7 

ML_.-----. 4.0228. 
“ML or CL.-| A-4 or A-6_ 


Silty shale-__-__-- 
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their estimated physical properties—Continued 


Percentage passing sieve— 


No. 4 


100 
80-90 


70-90 


100 
80-90 


70-90 


100 
80-90 


70-90 


No. 10 


100 


100 


100 
100 


100 
75-85 


70-80 


100 
75-85 


70-80 


100 
75-85 


70-80 


Corrosivity 
Available _ 
Permeability water Salinity 
No. 200 capacity Untreated Concrete 
steel pipe conduit 
Inches per inch 
Inches per hour of soil 
75-90 0. 2- 0.8 7 None. _--- Low__.---- LOW scceees 
90-95 <0. 2 0. 20 Slight____- High. __- Moderate___ 
90-95 <0, 2 0.19 9. 0+ Very severe | Very high. -| High---.--- 
75-90 | <0. 2 0.17 9. 0+ Severe..-.-| Very high..} High....--- 
85-95 0, 2- 0.17 None.-.-- Low. -.---- LOWsscises 
65-75 0, 2- 0.17 None----- LOWs-n-2. LOW 2 2ccoe 2 
60-70 <0, 2 0.17 None to Moderate_..| Moderate___ 
slight. 
85-95 0.2- 0.8 0.17 None----- LOW se sacne Low.------ 
65-75 0. 2- 0.8 0.17 None. -.-- Owes e-.< Low... 3< 
60-70 | <0.2 0.17 Slight to Moderate_..| Moderate... 
moder- 
ate. 
85-95 0.2- 0.8 0. 17 None_-__-- Low_------ Low._----- 
65-75 0.2- 0.8 0.17 None____- Lows e<es<-! LOW. wc acon 
60-70 | <0.2 0.17 Slight to Moderate_-_-| Moderate___ 
moder- 


ate. 
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Shrink- 
Dispersion swell 
potential 

Low..----- Low 
High tices. High. 
High...22. High. 
High... -- Low. 
Low..-----| Low. 
LOW. ..-.+- Low. 


Moderate___| Low. 


Low. .----- Low 
Low.------ Low 
Moderate._.| Moderate. 
LOW ee esse Moderate. 
Low-_------ Low. 


Moderate..-| Moderate. 
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SOIL SURVEY SERIES 1957, NO. 22 


Taniu 4.—Brief description of soils and 


Map 
symbol 


Bm 


Bn 


Bs 


Bt 


Bu 


Soil name 


Bainville-Midway 
complex, 8 to 15 
percent slopes. 


Bainville-Midway 
complex, 15 to 35 
percent slopes. 


Bainville-Shale out- 
crop complex (30 to 
70 percent slopes). 


Banks soils (less than 
1 percent slopes). 


Beaverton gravelly 
loam (1 to 3 percent 
slopes). 


Bew clay loam (1 to 
3 percent slopes). 


Description of soil and site 


Depth 
from 
surface 


On strongly rolling uplands. Bainville 
soil makes up about 50 to 60 percent 
of this complex, Midway clay loam 
about 50 to 60 percent, and other soils 
in valleys, on fans, and on slopes about 
10 to 15 percent. For properties of the 
Midway soil, see Midway clay loam, 8 
to 15 percent slopes (Mr); properties 
given here are for the Bainville soil. 


On hilly uplands throughout the county. 
Bainville soil makes up about 30 to 50 
percent of this complex, Midway soil 
about 30 to 50 percent, and other soils 
in narrow valleys and on fans about 20 
to 30 percent. For properties of the 
Midway soil, see Midway clay loam, 8 
to 15 percent slopes (Mr); properties 
given here are for the Bainville soil. 


Very steep, rough, broken, dissected areas 
at the upper part of the drainage sys- 
tems, Bainville soil makes up about 
50 to 66 percent of this complex, barren 
or nearly barren outcrops of shale about 
20 to 30 percent, and other soils the 
rest. For properties of outcrops, see 
Shale outerop (Sh); properties given 
here are for the Bainville soil. 


On flood plains along the Bighorn and 
Yellowstone Rivers, mainly in the 
wooded areas; subject to overflow only 
during extremely high runoff in spring 
or during ice jams; water table is with- 
in 5 feet of the surface during part of 
year, About 4 inches of loam or very 
sandy loam underlain by loamy fine 
sand or fine sand that is underlain, in 
turn, by well-graded sand and gravel 
or sand. 


On well-drained high terraces; ground 
water is not a problem, About 2 to 4 
inches of gravelly loam underlain by 5 
to 8 inches of blocky gravelly clay loam 
that is underlain, in turn, by 3 to 5 
inches of gravelly loam, and that by 3 
to 6 inches of very gravelly sandy loam; 
loose, well-graded sand and gravel are 
at a depth of 14 to 18 inches. 


On well-drained terraces north of the 
Yellowstone River; ground water is not 
a problem. About 4 to 6 inches of 
loam or clay loam underlain by 3 to 4 
feet of clay that is blocky and non- 
calcarcous in upper 8 to LO inches and 
is caleareous and spotted with lime 
from about 14 to 40 inches or more; 
below a depth of 42 to 50 inches, there 
are stratified loam to clay loam, strati- 
fied loamy fine sand, and sandy loam, 
gravelly loam, or loose sand and 
gravel. 


Inches 
0-22 
22-26 


26-60 


0-22 
22-26 


26-60 


0-10 
10-15 


15-60 


0-4 
4-12 
12-60 


0~2 
2-7 


7-12 
12-16 


16-60 


0-5 
5-44 
44-60 


Classification 
USDA texture Unified AASHO 
Loam or silt loam_-}| MT _-____- A-4__--- 2- 
Shaty loam or silt | Mi _.-.---. A-4..0 2008 
loam. 
Weakly consoli- Mi or Cl__} A-4 or A-6_ 
dated shale. 
Loam or silt loam_.| ML-.-_--- A-4_.0-22 2. 
Shaly loam or silt | ML_-_-____- A-4..0-20-- 
loam. 
Weakly consoli- MIL or CL..| A-4 or A-6_ 
dated shale. 
Silt loam. ____---- Ciiscscssts A-6 or A-7. 
Silt loam andshale | MI. ___- A-4..0. LL. 
fragments. 
Silty shale____..-- MI or CL__| A-4 or A-6. 
Loam or very MUL____-_- A-4_0 02 LL 
sandy loam, 
Loamy fine sand | SM..______ A-2. 0 2. 
or fine sand. 
Well-gradecd sand | GW or SW_] A-1___.---- 
and gravel or 
sand. 
Gravelly loam_____ GM______- A-4__2-2 828 
Gravelly clay C1 6 neers A-6_- 00228 
loam. 
Gravelly loam____- Gi eo A-2_.00- 0. 
Very gravelly GM_.-_..-]| A-I--_2 2. 
sandy loam. 
Well-graded sand | SW or GW_{ A-l___.-.- 
and gravel. 
Clay loam. .---.- Chizsecsu A-6__- 
Clayes oc cnawscece CL or CH_.| A-7___ 2. _ 
Clay loam or CL or ML.-| A-6 or A-7_ 
stratified 
material, 
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their estimated physical properties—Continued 


Percentage passing sieve— Corrosivity 
Available 
Permeability water Reaction Salinity Dispersion 
No. 4 | No. 10 | No. 200 capacity Untreated Concrete 
steel pipe conduit 
Iaches per inch 
Inches per hour of soi pH 

100 100 | 85-95 .2- 0.8 0.17 8.4 None__-.-- LOW 2.20252 Low___---- LOWe2ese5 
80-90 75-85 65-75 0.2- 0.8 0.17 8.4 None__-_-- Low _..--- Low. -.-.-- Low. -.---- 
70-90 70-80 60-70 <0.2 0.17 8.4-8.7 | None to Moderate...) Moderate.__| Moderate_.. 

slight. 

100 100 | 85-95 0.2- 0.8 0.17 8.4 None_--.-- Low..----- Low___---- THOWio sated, 
80-90 75-85 65-75 0.2- 0.8 0.17 8.4 None____-- Low_._---- Low__.____ Low..-.---- 
70-90 70-85 60-70 <0.2 0.17 8.4-8.7 | None to Moderate...| Moderate...| Moderate___ 

slight. 

100 100 | 85-95 0. 2- 0.8 0.17 8.4 None.._..-. LOWsseesse Low. ..---- Low__.---- 
80-90 75-85 65-75 0. 2- 0.8 0. 17 8.4 None... Low. ------ LOwscceses Low. ..---- 
70-90 70-80 60-70 <0. 2 0. 17 8. 6-9. 0 | Slight to Modernate._.| Moderate.-.| Moderate.__ 

moderate, 

100 100 | 75-85 2.0- 5.0 0. 17 8.4 None. ___- Very low_..| Low. .----- None___--- 

100 100 | 25-30 5. 0-10.0 | 0. 08 8.4 None... Very low.__} Low_.-..-- Note... 
50-70 50-60 |<5 > 10. 0 0. O1 8.4 None... __ Very low___| Low: _____- None______ 
60-70 50-60 35-40 0.8- 2.0 | 0.12 6.5 None. _..-- Lowe ceee ce Low. _----- None______ 
60~70 50-60 35-40 0. 8- 2.0 012 7.2 None_____- LOW. cnc06 Low. _----- None.__-_- 
50-60 35-40 20-25 0. 2- 0.8 0, 12 8.4 None. _-.-. owWeossse< Low. __---- None__-.-- 
40-50 | 80-35 10-15 5, 0-10.0 } 0. 05 8.4 None_-__-- Very low__-| Low_____-- None_----- 
40-50 | 20-80 [<5 > 10.0 0. OL 8.5 None__.--- Very low_..| Low  ~_---- None__.--- 

100 100 | 90-95 0. 8- 2. 0 0.17 7.4 None____-- Moderate___| Low. _.---- None_.---- 

100 100 | 94-98 0. 2- 0.8 0. 20 8.0 None_-__.- Moderate.__| Low. _--.-- None.__--- 

100 100 | 85-95 <0, 2 0. 18 8.4 Slight_..--- Moderate to| Moderate__.| None._.--- 


high.. 
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Shrink- 
swell 
potential 


Low. 
Low. 


Low. 


Low. 
Low. 


Low. 


Moderate. 
Low. 


Moderate. 


Low. 
Low. 


Low. 


Low. 
Low. 


Low. 
Low. 


Low. 


Moderate. 

Tigh. 

Moderate 
to high. 
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Map 
symbol 


Bw 


Bx 
By 


Ca 
Cb 
Cc 


Cd 


Cf 


Cg 


Ch 
Ck 


Cm 


Soil name 


Bowdoin clay (less 
than 1 percent 
slopes). 


Briggsdale loam, 2 to 
4 percent slopes. 

Briggsdalc loam, 4 to 
§ percent slopes. 


Cherry clay, 0 to 1 
pereent slopes. 

Cherry clay, 1 to 3 
percent slopes. 

Cherry clay, 3 to 8 
percent slopes. 


Cherry clay, moder- 
ately deep, 0 to 1 
percent slopes, 

Cherry clay, moder- 
ately deep, 1 to 3 
percent slopes. 

Cherry clay, moder- 
ately deep, 3 to 8 
percent slopes. 

Cherry clay loam, 0 
to 1 percent slopes. 

Cherry clay loam, 1 
to 3 percent slopes. 


Cherry clay loam, 
shallow, 0 to 1 
percent slopes. 


SOIL SURVEY SERIES 1957, NO, 22 


Tasie 4.—Brief description of soils and 


Classification 
Depth 
Description of soil and site from 
surface USDA texture Unified AASHO 
| 
Tnches 

On well-drained terraces and high bottom 0-42 | Clay__.----_----_- CH soe tees AST do wade 
lands; except near irrigation canals, | 42-60 Stratified clay CL or ML__! A-6 or A-4. 
ground water is below 10 feet at all loam and loam. 
times; periodic overflow from drains is 
common in some places. About 30 to 
50 inches of clay underlain by strata 
ranging from very fine sandy loam to 
silty clay loam. | 

On well-drained fans and in swales of the | 0-4 Onis 5 24-2222 ML..__..-. » A-4 
uplands; ground water is nota problem, 4-14 Blocky heavy clay | CL__--___- | A-6 or A-7_ 
About 3 to 5 inches of loam underlain loam or light 
by § to 12 inches of blocky heavy clay clay. 
loam or light clay that is underlain, in 4-18 Clay loam___.--.- ML or CL__| A-4 or A-6_ 
turn, by 3 to 5 inches of calcareous { 18-60 | Loam_..-------_- ML__ ~~. SGiecsecee 
elay loam, light clay loam, or loam 
below a depth of 16 to 20 inches; 
spotted with white lime in upper 20 to 
30 inches; in places soft loam, silt loam, 
or clay loam shale unclerlies these soils 
at a depth of 40 to 60 inches or more, 

On well-drained fans and terraces; ground 0-50 Clay, silty clay, CL. A~6 or A-7_ 
water is not a problem except in irri- and silty clay 
gated areas, where it is within 5 feet of loam. 
the surface during some part of the | 50-60 Stratified loam, MTbe ec cne A-4___ lo... 
irrigation season, About 4 to 8 inches silt loam, and 
of granular clay underlain by 4 to 6 very fine sandy 
inches of blocky clay that is underlain, loam. 
in turn, by 30 to 40 inches of calcareous 
clay loam or silty clay loam having a 
few seams or spots of lime in upper 
part; stratified loam below 40 to 50 
inches. 

On well-drained fans and terraces; ground | 0-26 | Light clay or clay | CL._.---_- A-6 or A-7_ 
water is not a problem except in irri- loam. 
gated areas, where it is within 5 feet of | 26-60 Stratificd loam, ML_.-_-.-- A-4_ 1 ole 
the surface for very short periods dur- silt loam, and 
ing the irrigation scason. About 4 to very fine sandy 
8 inches of granular clay or clay loam loam. 
underlain by 22 to 30 inches of light 
clay or clay loam that is underlain, in 
turn, by stratified sediments below a 
depth of 24 to 40 inches, 

On well-drained terraces; ground water is 0-10 Clay loam_..___-- Ola scsouus A-6_____--- 
not a problem, except during the irriga- | 10-60 Stratified sedi- Mine eecaSs A-4.. 0002 -- 
tion season, where it is within 5 fect of ments of loam, 
the surface for very short periods. very fine sandy 
About § to 14 inches of clay loam loam, and silt 
underlain by stratified loam, very fine loam. 
sandy loam, and silt loam; in a few 
places a stratum of fine sandy loam 
occurs below a depth of 50 inches. 
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their estimated physical properties—Continued 


Percentage passing sieve— Corrosivity 
Available Shrink- 
Permeability water Reaction Salinity | Dispersion swell 
No. 4 | No. 10 | No. 200 capacity Untreated Concrete potential 
steel pipe conduit 
Inches per inch 
Inches per hour of soit pH 

100 100 | 96-98 <0, 2 0. 25 8.4 None_____- Fligha ou. ae Low...._.- None_...-- High. 

100 100 | 90-95 0. 2- 0.8 0.17 8.8 Slight to High_.--.-- Moderate__.| Slight__---- Moderate 
moder- to low. 
ate. 

100 100 | 85-90 0. 8- 2.0 0.17 7.2 None_.---- Low. _.---- Low_-_..--- WONGE Soc Low. 

100 100 | 90-95 0. 8- 2.0 0.19 8.0 None__---- OW. ------ Low_.----- None_-_---- Moderate. 

100 100 | 85-90 0. 2- 0.8 0.17 & 4 None__---- Low. _.-.-- Low-.---_- None__---- Low. 

100 100 | 80-90 0. 2- 0.8 0. 17 8.4 None..---- Low to Low. _---_- None- - ---- Low. 

moder- 
ate. 

100 100 | 90-95 0.2- 0.8 0.19 8.4 None.__---- Moderate...| Low-----~-- None_____- Moderate. 

100 100 | 80-90 0.2- 0.8 0. 17 8.6 Slight___.-- Moderate.__| Moderate___| None_..--- Low. 

100 100 | 94-98 02-08 | 019 8.4 None__.-_- Moderate... Low-__--.- None_....- Moderate. 

100 100 | 85-95 6, 2- 0.8 0.17 8. 4-8. 7 | Slight ___-- Low___---- Low..----- None_.._-- Low. 

! 
100 100 | 94-98 0. 2- 0.8 0. 19 8.4 None-_---- Low. .--.-- Low------- None_-___-- Moderate. 
100 100 | 80-90 0. 2- 0.8 0.17 8.4 None____-- Low-_ ~.---- Low. -.---- None------ Low. 
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Tanie 4.—Brie} description of soils and 


Classification 
Map Depth 
symbol Soil name Description of soil and site from 
surface USDA texture Unified AASHO 
Inches 
Cn Cherry-Laurel clay On well-drained fans and terraces; ground 22 Clay loam or silty | CL_______. A=6ec gene 
Joams (less than 1 water is not a problem, except in irri- clay loam. 
percent slopes). gated areas, where it may be within 5 | 22-60 Stratified loam, Mibewoke se A-4,.0 0008. 
feet of the surface for short periods silt loam, and 
during the irrigation season. Cherry very fine sandy 
soil makes up 75 to 85 percent of the loam. 
complex and Laurel soil 15 to 25 per- 
eent. Laurel soil is hard and crusty 
and has saline spots. For other prop- 
erties of the Laurel soil, see Arvada- 
Laurel complex (Ax); properties given 
here are for the Cherry soil. 
Cp Cushman loam, 2 to 4 | On undulating to rolling uplands; soils de- | 0-4 Loam.--- 2-2-2. Misecuceee A-4..----2- 
percent slopes. veloped in place from underlying soft 4-8 Loaios coc 2 ate NO eawewass A-4 or A-6_ 
Cr Cushman loam, 4 to 8 shale. About 4 to 8 inches of loam | 8-28 | Light clay loam___| ML or CL_.| A-4 or A-6. 
percent slopes. underlain by 4 to 8 inches of blocky | 28-60 | Interbedded soft | MIL or CL._| A-4 or A-6_ 
Cs Cushman loam, 8 to clay loam that is underlain, in turn, by loamy shale. 
15 percent slopes. calcareous loam at a depth of 10 to 14 
inches; the enleareous loam is spotted 
with lime in the upper part; soft shale 
occurs at a depth of 24 to 34 inches. 
Ct Cushman-Bainville On rolling uplands. Cushman soil makes 0-4 LOOM hen cesewea: [| enna A-4. 0000 
loams, 4 to 8 per- up about 65 to 75 pereent of the com- 4-8 Loam___.------_- MIL___.--- A-4 or A~6_ 
cent slopes. plex, and Bainville soil about 15 to 25 | 8-28 | Light clay loam___| ML or CL_.| A~4 or A-6 
percent. The Bainville soil is mainly | 28-60 | Interbedded soft ML or CL_.| A-4 or A-6. 
on the top of ridges, crests, and knolls loamy shale. 
and generally is less than 20 inches 
deep to shale. For properties of the 
Bainville soil see Bainville loam, 8 to 
15 percent slopes (Bb) ; properties given 
here are for the Cushman soil. 
Cu Cushman-Bainville On strongly rolling uplands. Cushman | 0-4 LOanin enc cee nla ML__.---- “A-4.0 
loams, 8 to 15 per- loam makes up about 50 to 60 percent | 4-8 Li0nes2.ee secs 355s i A~4 or A-6. 
cent slopes. of this complex, Bainville soil about | 8-28 | Light clay loam__-| ML or Ci__| A-4 or A-6. 
20 to 80 percent, and other soils about | 28-60 | Interbedded soft ML or CL_-| A-4 or A-6_ 
10 percent. The Bainville soil is on the loamy shale, 
top of crests, ridges, and knolls, and 
in most places is less than 20 inches 
deep over shale. For properties of the 
Bainville soil, see Bainville loam, 8 to 
15 percent slopes Geek properties 
given here are for the Cushman soil. 
i 
Cv Cushman-Terry fine On undulating shale uplands. Cushman 0-6 Fine sandy loam_.. 
sandy loams, 2 to 8 soil makes up about 60 to 70 percent 6-14 Silty clay loam__-- 
percent slopes. of this complex, Terry soil about 20 to | 14-36 Silt loam. _.------ 
30 percent, and other soils about 10 | 36-60 Silty shale.__..--- ML or CL.__} A-4 or A-6_ 
percent. For properties of the Terry 
soil, see Terry-Treasure fine sandy | 
loams (Tm); properties given here are 
for the Cushman soil. 
1 
Cw Cushman-Tullock On strongly rolling uplands. Cushman 0-4 =| Loam__._----__-- Mijeseckbee A-4__ 1-2. 
complex, 8 to 15 loam makes up about 60 to 70 percent 4-§ Loam..-.---.---- ML____-_-- A-4 or A-6- 
percent slopes. of this complex, Tullock fine sandy | 8-28 Light clay loam_--}| ML or CL__| A-4 or A-6 
loam about 15 to 25 percent, and other | 28-60 | Iinterbedded soft ML or CL_.| A~4 or A-6- 
soils about 10 percent. Cushman loam loamy shale. 
is on the smooth side slopes below 
the crests and ridges of Tullock fine 
sandy loam. For properties of the 
Tullock soil, see Tullock fine sandy 
loam, 4 to 20 percent slopes (Tv); 
properties given here are for the Cush- 
man soils, 
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their estimated physical properties—Continued 


Percentage passing sieve— 


73 


Corrosivity 


Available te 
Permeability water Reaction Salinity 
No. 4 | No. 10 | No. 200 capacity Untreated 
steel pipe 
Inches per inch 
Inches per hour of soit prt 
100 100 | 90-95 <0. 2 8. 9-9. 4 | Slight... Highiocses 
100 100 | 80-90 <0. 2 0. 18 8. 9-9.4 | Moderate.__| High-._---- 
100 100 | 80-90 0. 8- 2.0 0.17 7.0 None____-- Low-_-_----- 
100 100 | 80-90 0. 8- 2.0 0.17 74 None__-__- Low. .----- 
100 100 | 80-90 0. 2- 0.8 0.17 8.4 None..__.- Low_------ 
70-90 70-80 60-70 0. 8- 2.0 0. 19 8, 5-8. 7 | None to Moderate___ 
slight 
100 100 | 80-90 0. 8- 2.0 0.17 7.0 None_____- 
100 100 | 80-90 0. 8- 2.0 0, 17 74 None-__--- 
100 100 | 80-90 0. 8- 2.0 0.17 8.4 None__---- 
70-90 70-80 60-70 <0. 2 0. 17-0. 19 8. 5-8. 7 | None to Moderate__. 
slight. 
100 100 | 80-90 0. 8- 2.0 0.17 7.0 None__---- Low__-- - 
100 100 | 80-90 0. 8- 2.0 0.17 7.4 None- .- Low. .----- 
100 100 | 80-90 0,2- 0.8 0.17 8.4 None____-- Low-_ .----- 
70-90 | 70-80 | 60-70 | <0.2 0.17-0.19 | 8 5-87 | None to Moderate__ 
slight. 
100 100 | 40-45 2.0- 5.0 0.15 7.8 None. ---.- Very low__- 
100 100 | 85-90 0.8- 2.0 | 0.19 8.2 None_____- LOWsi esse 
100 100 | 85-90 0, 2- 0.8 0.17 8.4 None..--..- TG Wis csscae 
70-90 70—80 60-70 <0. 2 0.17 8. 6-8. 8 | None to Moderate_- 
slight. 
100 100 | 80-90 0, 8- 2.0 0.17 7.0 
100 100 | 80-90 0. 8- 2.0 0.17 7.4 
100 100 | 80-90 0. 2- 0.8 0.17 8.4 
70-90 70-80 60-70 <0. 2 0. 17-0. 19 8. 5-8. 7 | None to Moderate-- 
slight 


Shrink- 
Dispersion swell 
Concrete potential 
conduit 
High. _._-- High .._=--- Moderate. 
High______- High. _-_.- Low. 
Low-_------ None__-.-- Low. 
Low__----- None__---- Low. 
Loweascese None___.-- Low. 
Moderate_.__| None___.-- Low. 
Low. 
Low. 
Low. 
Low to 
mod- 
erate, 
Low. _.- None-. -- Low. 
Low. _.---- None.-_.-- Low. 
Low. .----_ None... _..- Low. 
Moderate__| None_____- Low to 
mod- 
erate. 
LOWeisceuce None-__--- Low. 
Low-_------ None-_._--- High. 
Low... .---- None_----- Moderate 
Moderate..| Low to Low to 
moder- mod- 
ate. erate. 
Lowsc-.<s- None._.--- Low. 
Low. ------ None_.-_-- Low. 
LOWooccen5 None.._--- Low. 
Moderate..| None------ Low to 
mod- 


erate. 
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Tanin 4.—Brief description of soils and 


Classification 


Map 
symbol 


Cx 


Cy 


Ed 
Eg 


Fa 


Fe 


Soil name 


Description of soil and site 


Cushman-Travessilla 


loams, 2 to 8 per- 
cent slopes. 


Cushman- Winnett 
complex (2 to 8 
percent slopes). 


Dwyer fine sand (5 to 


15 percent slopes). 


Edgar loam, 1 to 8 
percent slopes. 
Edgar loam, 8 to 15 
percent slopes. 


Fattig loam (2 to 6 
percent slopes). 


Fattig-Travessilla 
complex (4 to 8 
percent slopes). 


Depth 
from 
surface 


USDA texture 


Unified 


AASHO 


On undulating uplands. Cushman loam 
makes up about 65 to 75 percent of this 
complex, Travessilla loam about 20 to 
30 percent, and other soils about 5 
percent. The sandstone underlies the 
Cushman soil at a depth of 14 to 22 
inches and the Travessilla soil at 8 to 
14 inches. For properties of the 
Travessilla soil, see Travessilia-Tullock 
fine sandy loams (Tp); properties 
given here are for the Cushman soil. 


On undulating to rolling shale uplands, 
Cushman loam makes up about 60 to 
70 percent of this complex, Winnett 
loam and clay loam about 15 to 30 


cent. Winnett soil is scattered through- 
out in slightly depressional areas, some 
of which are barren. For properties of 
the Winnett soil, sec Winnett complex 
(Wt); properties given here are for the 
Cushman soil. 


On high benches and in dunelike areas, 
About 5 feet or more of fine sand; in 
places on the high benches, a few 
pebbles are on the surface and through- 
out the profile; good drainage; ground 
water is not a problem. 


On rolling to strongly rolling, well-drained 
high terraces. About 38 to 5 inches of 
loam underlain by 4 to 6 inches of non- 
calcareous, prismatic loam that is under- 
lain, at a depth of 12 to 14 inches, by 
calcareous loam with common to many 
white spots of lime; strongly calcareous 
clay loam and a few pebbles at a depth 
of 26 to 40 inches; gravelly loam or 
gravelly clay loam is below 36 to 40 
inches in places; the steeper slopes of 
some convex ridges have a scattering 
of gravel on the surface; gravel and sand 
oecur below a depth of 5 feet in the 
more nearly level areas. 


On undulating shale uplands. About 3 
to 5 inches of nearly black loam under- 
Jain by dark-colored, blocky heavy clay 
loam or light clay that is underlain, in 
turn, by weakly consolidated shale at a 
depth of 30 to 42 inches. 


On undulating shale uplands, Fattig 
loam makes up about 60 to 70 percent 
of this complex, Travessilla loam about 
20 to 30 percent, and other soils about 
10 to 15 percent. Fattig loam is gen- 
erally on the smooth side slopes, and 
Travessilla loam is on the ridges and 
flat tops. In places sandstone under- 
lies the Fattig soil within a depth of 26 
to 32 inches. The Travessilla soil is 
underlain by hard sandstone at a depth 
of 8 to 16 inches. For propertics of 
Travessilla soil, see Travessilla-Tullock 
fine sandy loams (Tp); propertics given 
here are for Fattig soil. 


Inches 

0-10 

10-22 
22> 


0-4 
4-8 
8-28 


| 28-60 
percent, and other soils about 10 per- j 


0-60 


0-10 
10-34 
34-60 


0-4 
4-24 


24-34 
34-60 


0-4 

4-24, 
24-34 
34-60 


Hard sandstone. -—- 


Light clay loam. -- 
Interbedded soft 
loamy shale, 


Fine sand_...---- 


Loames oconecce 

Calearecous loam-_-- 

Strongly calcareous 
light. clay loam, 


LOaiie <2. seecece 
Heavy clay loam 
to light elay. 


Heavy clay loam_.| C 


Loamy to silty 
clay loam soft 
shale. 


Loam_..--------- 

Heavy clay loam 
to light clay. 

Heavy clay loam-_- 

Loamy to silty 
clay loam soft 
shale, 


ML or CL. 
ML or CL_. 


MUL-s-s2+-- 
ML or CL_- 


ML or CL__ 
OL or CL.- 


CL 
ML or CL__ 
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Percentage passing sieye— Corrosivity 
Available 
Permeability water Reaction Salinity 
No. 4 | No. 10 | No. 200 capacity Untreated Concrete 
steel pipe conduit 
Tnehes per inch 
Inches per hour of soi pH 
100 100 | 80-90 . 8 2.0 0.1 7.4 None_____- Low. ------ Low. ____-- 
100 100 | 80-90 0.2~ 0.8 | O17 84 None_____- Low.------ Low... -. 
100 100 | 80-90 0.8- 2.0 | 0.17 7.0 None.__._. Low. -.---- Low___-.-- 
100 160 | 80-90 0.8- 2.0 | 0.17 7.4 None....-- LOW soceaoe Low-__--__- 
100 100 ; 80-90 0,2~ 0.8 | 0.17 8.4 None ____..- Low______- Low..----- 
70-90 70-90 60-70 <0, 2 : 0. 17-0. 19 8. 5-8.7 | None to Moderate.._| Moderate__. 
slight. 
100 100 | 15-20 5. 0-10.0 | 0.06 8.2 None __-._- Very low.--| Low___.-.- 
100 100 | 75-85 0.8- 2.0 | 0.17 7.6 None-_---~- Low. _____- Low. ...--. 
100 100 | 75-85 0. 2- 0.8 | 0.17 8.4 None_.--~_ Low____..- Low. ..---- 
95 95 | 75-85 0.2- 0.8 | 0.17 8.4, None___..- Lows s2ss2 Low. _-..-- 
100 100 | 70-80 2.0- 5.0 | 0.19 6.5 None._.-.- Low. _---_- Low. __..-- 
100 100 | 80-90 0.8~- 2.0 ; 0.20 6.8 None_..--- Moderate__.| Low.__.-_- 
100 100 } 80-90 0.2- 0.8 | 0.19 7.2 None___..- Moderate___| Low....--- 
70-90 | 70-80 60-70 <0. 2 0. 20 8.7 Slight.-_.._| High.-..._- Moderate___ 
100 100 | 70-80 2.0- 5.0 | 0.19 6.5 None___ Lowe ste tk Low....---- 
100 100 | 80-90 0. 8- 2.0 0. 20 6.8 None___--- Moderate._.| Low_._---- 
100 100 | 80-90 0.2- 0.8 0. 19 7.2 None___.-- Moderate...| Low. ------ 
70-90 70-80 | 60-70 <0. 2 0. 20 8.7 Slight__._-- High _---- Moderate_.- 


Dispersion 


None___--- 
None... ---- 


Moderate___ 


Shrink- 
swell 
potential 


Low. 
Low. 


Low. 
Low. 
Low. 
Low to 
mod- 
erate, 


Low. 


Low. 
Low. 
Low. 


Low. 
Moderate. 


Moderate. 
Moderate. 


Low. 
Moderate. 


Moderate. 
Moderate. 
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Map 
symbol 


Ff 


Fh 


Fm 


Fn 
Fo 
Fr 


Fs 


Ft 


Ga 


Soil name 


Flasher fine sandy 
loam, 4 to 20 per- 
cent slopes. 

Flasher fine sandy 
loam, 20 to 35 per- 
cent slopes. 


Flasher loamy fine 
sand (6 to 20 per- 
cent slopes). 


Fort Collins loam, 0 
to 1 percent slopes. 

Fort Collins loam, 1 to 
4 percent slopes. 

Fort Collins loam, 4 to 
8 percent slopes. 


Fort Collins loam, 
sandy substratum, 
Oto 1 percent slopes. 

Fort Collins loam, 
sandy substratum, 
1 to 3 percent 
slopes. 


Gilt Edge clay loam, 
(1 to 8 percent 
slopes). 


SOIL SURVEY SERIES 1957, NO. 22 


Tasin 4.—Brief description of soils and 


Classification 
Unified AASHO 
SM......-- A202. ~~. 
i en A~l or A-2. 
SM_______- A-1 or A-2_ 
SM___.-__- A-1 or A-2_ 
SM.-____-- A-1 or A-2_ 
pS ee A-4. 0-0-8 e 
CL or MT__! A~4 or A-6_ 
Mige2225.3) A-4_.------ 
te A-4_______. 
(€} peeeeees ee A-4 or A-6_ 
1. eee a 
Mba a3 cio A-4..._-___- 
MIE_--._-.-] A-4.--0._-- 
5] enero ee A-7__- Loe 
Clicsc shee Ae Tocca 


Depth 

Description of soil and site from 
surface USDA texture 

Inches 

On rolling to hilly sandy uplands in 0-8 Fine sandy loam... 
southern part of county. About 8 to 6-28 Loamy fine sand__ 
12 inches of ‘fine sandy loam or loamy | 28-60 Weakly consoli- 
fine sand underlain by 14 to 30 inches dated sandstone 
of strongly calcareous loamy fine sand of fine sand or 
or fine sand that is underlain, in turn, loamy fine sand. 
by beds of weakly consolidated, 
strongly calcareous sandstone at a 
depth of 22 to 42 inches. 

On rolling to hilly sandy uplands in 0-30 Loamy fine sand_- 
southern part of county. About 8 to ; 30-60 Weakly consoli- 

12 inches of fine sandy loam or loamy dated sandstone. 
fine sand underlain by 14 to 30 inches 

of strongly calcarcous loamy fine sand 

or fine sand that is underlain, in turn, 

by beds of strongly calcareous sand- 

stone at a depth of 22 to 42 inches. 

On well-drained fans and terraces; ground 0-5 Le: re 
water is not a problem, except in irri- 5-14 Clay loam..___- 2. 
gated arens, where for short periods | 14-60 | Loam_.___-.----- 
ground water is within 5 feet of the sur- 
face. About 3 to 5 inches of loam 
underlain by 7 to 10 inches of prismatic 
clay loam or silty clay loam. Below 
a depth of 12 to 14 inches down to 60 
inches, the material is stratified, cal- 
carcous loam spotted with white lime 
in the upper 10 to 16 inches. On 
Hysham Bench and in other places, the 
material below 20 to 26 inches is silty 
clay, silty clay loam, or stratified 
material. 

On well-drained fans and terraces; ground 0-8 Loam__-_--------- 
water is not a problem, except in irri- | 8-14 Clay loam_____-_- 
gated areas, where for short periods | 14-22 Joam__-._------- 
ground water is within 5 feet of the | 22-60 Stratified fine 
surface. About 3 to 5 inches of loam sandy loam and 
underlain by 7 to 10 inches of prismatic loamy fine sand. 
clay loam or silty clay loam. Below 
a depth of 12 to 14 inches down to 60 
inches, the material is stratified, cal- 
carcous loam spotted with white lime 
in the upper 10 to 16 inches. On 
Hysham Beneh and in other places, 
the material below 20 to 26 inches is 
silty clay, silty clay loam, or stratified 
sandy material. 

On undulating, well-drained high terraces; 0-5 LOaMescossecsece 
ground water is not a problem. About 5-14 | Clay_.------..--- 
2 to 6 inches of gray lonm underlain by | 14-40 Clayisusssccseeed 
8 to 12 inches of columnar and blocky | 40-60+], Variable._________ 


clay. From a depth of 12 to 16 inches 
down (to about 60 inches, the material 
is clay spotted with white lime in the 
upper part. Gravelly loam occurs 
from 40 to 48 inches down to about 5 
feet and is underlain by loose, well- 
graded sand and gravel or by loam to 
clay loam containing accumulated 
gypsum and other salts. 
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$$ 


Percentage passing sieve— 


Available 


Permeability water Reaction 
No. 4 | No. 10 | No. 200 capacity 
Inches per inch 

Inches per hour of 30it pit 
100 100 | 25-35 5.0 15 8.2 
100 100 | 15-25 >5.0 0. 07 8.4 
100 100 | 15-25 <0.2 0. 05 8.5 
100 100 | 15-25 >5.0 0, 07 8.2 
100 100 | 15-25 <0.2 0.05 8.5 
100 100 | 80-90 0. 2- 0.8 0.17 7.0 
100 100 | 80-90 0. 8- 2.0 0. 18 7.6 
100 100 | 80-90 0. 2- 0.8 0.17 8.4 
100 100 | 80-90 0. 8- 2.0 0.17 7.5 
100 100 } 80-90 0, 8- 2.0 0.18 8.0 
100 100 | 80-90 0.2- 0.8 0.17 8.4 
100. 100 | 50-60 2.0- 5.0 0. 14 8.4 
100 100 | 75-85 0.2 - 0.8 0.17 6.5 
100 100 | 92-96 0. 05- 0.2 0. 21 8.0 
100 100 ; 92-96 0. 05- 0, 2 0. 20 8.6 


Corrosivity 
Salinity Dispersion 

Untreated Concrete 

steel pipe conduit 
None__---- Very low__.| Low___--_- None__-_-- 
None_-__--_ Very low. __) Low_.__--- None.___-- 
None______ Very low. _.| Low ___---- None__._-- 
None_.__-- Very low___| Low___---- None---.-- 
None__.--- Very low._.| Low_.___-- None___._- 
None__.-.. Low. ---.-- Low..----- None... --.- 
None_----- Low. .-..-- Low. ..---- None. _---- 
None___.-- Low. _.----- Low. ___.-- None.----- 
None. __--- LOW: sess Lows =s2258 None. -_--- 
None. ___.- Low. __---- Low.....--- None. ----- 
None. __.-- LOWe ce cee Low_------ None-_-_---- 
None-_____- Very low__.| Low---___- None._._--- 
None.-___- Low_.----- Low. .--.-- Low. ._---- 
None--._-- High___.__- Moderate__| Low... -_-- 
Slight-..___ High._....-] Moderate__| Moderate_ 


Shrink- 
swell 
potential 


Low. 
Low. 


Low 
Moderate. 
Low. 


Low. 
Moderate. 
Low. 
Low. 


Low. 
High. 
High. 
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Map 
symbol 


Soil name 


SOIL SURVEY SERIES 1957, NO. 22 


Tasie 4.—Brief description of soils and 


Description of soil and site 


Depth 
from 


| surface 


Classification 


USDA texture 


Unified 


AASHO 


Gb 


Ge 


Gg 


Gh 


Gm 


Go 


Gilt Edge-Arvada 
complex, 


Glendive clay (less 
than 1 pereent 
slopes). 

Glendive clay loam 


(less than 1 pereent 


slopes). 


Glendive fine sandy 
loam (less than 1 
percent slopes). 

Glendive fine sandy 
loam, fans (2 to 8 
percent slopes). 


Glendive loam (less 
than 1 percent 
slopes). 


Glendive fine sandy 


loam, shallow (less 


than 1 pereent 
slopes). 


On nearly level to gently undulating, well- 
drained high terraces. About 50 to 60 
percent of this complex is Gilt Edge 
soil, about 30 to 40 percent is Arvada 
clay, and about 10 percent other soils. 
Properties given here are for Gilt Edge 
soil. 


The Arvada soil is in barren or nearly 
barren areas, It has a thin surface 
layer of 4 inch to 2 inches of gray loam, 
an upper subsoil of 6 to 10 inches of 
columnar or blocky clay, and a lower 
subsoil of clay spotted with lime in the 
upper part and containing accumulated 
gypsum in the lower part; in places 
clay shale, gravelly loam, or stratified 
material occurs below 50 inches. 


| On level bottom lands and low terraces; 


during irrigation season, ground water 
fluctuates between a depth of less than 
5 feet and more than 10 feet. About 
8 to 14 inches of clay, clay loam, loam, 


or fine sandy loam underlain by 20 to | 


30 inches of fine sandy loam; below a 
depth of 32 to 40 inches the material 


is loamy fine sand and fine sand con- | 


taining strata of fine sand or very fine 
sundy loum. On flood plains well- 
graced sand and gravel underlie these 
soils at a depth of 40 to 60 inches. 


On level to sloping bottom lands, fans, and 
low terraces; during irrigation season, 
ground water fluctuates between a depth 
of less than 5 feet and more than 10 feet. 
About 382 inches of fine sandy loam 
underlain by 28 inches of fine sandy 
loam and loamy fine sand. On flooel 
plains well-graded sand and_ gravel 
underlie these soils at a depth of 60 
inches. 


On level bottom lands; during irrigation 
season, ground water fluctuates be- 
tween 2 depth of less than 5 feet and 
more than 10 feet. About 12 inches of 
loam underlain by about 22 inches of 
fine sandy loam that is underlain, in 
turn, by about 26 inches of fine sandy 
loam and loamy fine sand; well-graded 


sand and gravel at a depth of about 60 | 


inches, 


On level bottom lands and low terraces; 
ground water is within 5 feet of the sur- 
face at times during each year; most 
areas are too high for overflow, About 
14 to 22 inches of fine sandy loam or 
light loam underlain by well-graded 
sand and gravel. 


Inches 


S14 
14-40 
40-60-+ 


0-12 
12-60 


0-10 
10-82 


| 32-60 


0-32 
32-60 


0-12 
12-34 
34-60 


0-18 
18-60 


Clay or clay lowm_ - 

Stratified fine 
sandy loum and 
loamy fine sand, 

Loamy fine sand 
und fine sand. 


Fine sandy loam__- 

Fine sandy loam 
and loamy fine 
sand, 


LOD Scie 

Fine sandy loam__ 

Fine sandy loam 
and loamy fine 
sand, 


Tine sandy loam . - 
Well-graded sand 
and gravel. 


CH. 
CL 


or CL_- 
or CTL. 


A-6 or A~7_ 


Wane ee 
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Percentage passing sieve— Corrosivity 
Available Shrink- 
Permeahility water Reaction Salinity Dispersion swell 
No. 4 | No. 10 | No. 200 capacity Untreated Concrete potential 
stecl pipe conduit 
Taches per inch 
Inches per hour of soil pH s, 
100 100 | 75-85 0.2 — 0.8 | 0.17 6.5 None____-. Low ______- LOW + 2.0504 Low---.--- Low. 
100 100 | 92-96 0. 05- 0.2 | 0, 21 8.0 None_____- Vigh._..--- Moderate.__| Low _____- High. 
100 100 | 92-96 6, 05~ 0.2 | 0. 20 8. 6 Slight___.-- High. .__--- Moderate___| Moderate__| High. 
100 100 | 92-96 0. 05- 0,2 | 0. 21 8.4 None_.---. Highas. case Moderate___| None---_.- High, 
100 100 | 92-96 0. 05- 0.2 | 0. 20 8.8 Moderate_-| High ___--- Moderate.__| None--____ High. 
100 | 100 | 80-90 0. 2- 0.80 } 0. 20 8. 4 None_____- Low_._---- Low.-...-- None---__- Low. 
100 100 | 35-45 2. 0- 5.0 0,13 8.4 None__._.- Very low__-| Low. __-| None_.-__.]) Low. 
100 100 } 15-25 2. 0- 5,0 0. 07 8.4 None__._.. Very low__-| Low_------ None..-_-- Low. 
100 (00 | 40-50 0. 8- 2.0 0.15 8. 4 None__._-- Very low__.}| Low --__.- None-_--._- Low. 
100 100 | 25-35 2. 0- 5.0 0. 07 8. 4 None_____- Very low_--| Low. _----- None___-.__ Low. 
100 100 | 75-85 0.8- 20 |! 0.17 8.4 None____.- Very low._-| Low -_--__- None------ Low. 
100 100 | 35-45 2.0- 5.0 | 0.15 8.4 None_____. Very low_._| Low_.-._-- None_..-.-| Low. 
100 100 | 25-35 2.0- 5.0 | 0.07 8.4 None_____- Very low_--| Low-_------ None_..-_- Low. 
100 100 | 40-50 2.0- 5.0 | 0.15 8.4 None____-- Very low.--| Low _----_- None_-_-_-_- Low. 
60-70 50-60 |<5 >10. 0 0. 02 8. 4 None___--- Very low_.-] Low _-___- None. ---.- Low. 


80 SOIL SURVEY SERIES 1957, NO. 22 


Tanz 4.—Brief description of soils and 


Classification 
Map Depth 
symbol Soil name Description of soil and site from 
surface USDA texture Unified AASHO 
Inches 

Gs Glendive loamy fine On level or nearly level bottom lands and 0-82 Loamy fine sand__| SM____.22_ Yc ae 
sand (less than 2 fans; ground water is within 6 feet of | 32-60 Stratified fine sand] SM_._.___- Arteecc cue 
percent slopes). the surface at times during cach year; or fine sand and 

areas close to main channels overfiow loamy fine sand. 
occasionally during ice jams or when 

streams are extremely high. About 

30 to 40 inches of loamy fine sand under- 

lain by fine sand; in places well-graded 

sand or sand and gravel occur at a depth 

of less than 40 inches; sand or sand and 

gravel are within 10 feet of the surface 

in all parts of the flood plain. 

Gv Glendive and Banks In brushy areas, some of which are flooded 0-4 Loam or very Milbscoscews A-4_.0 00 
soils (ess than 1 during ice jams or in spring when runoff sandy loam, 
percent slopes). is great. Glendive soil makes up about | 4-12 | Loamy fine sand SM____- 2. A-2_ oe 

60 to 70 percent of the mapping unit, or fine sand. 

Banks soil about 15 to 25 percent, and | 12-60 | Well-graded sand | GW or SW_| A-ll____L. 
Havresoil about 10 percent. Glendive | or gravel and 

soil varies greatly in texture and thick- sand. 

ness of layers. Properties given here 

are for the Banks soil. 

Ha Havre clay (ess than On level bottom lands and low terraces; 0-10 Clay or clay loam_| CL_._____- A-6 or A-7_ 
1 percent slopes). ground water is within 5-feet or less | 10-50 | Stratified loam or | MI______.- A-4_. 2020. 

Hc Havre clay loam (less during the irrigation season and in silt loam. 
than 1 pereent places is within 3 feet for short periods. | 50-60 Fine sandy loam BM... A-4.. 0000. 
slopes). About 8 to 12 inches of clay, clay loam, aud loamy fine 

silt loam, or loam underlain by strati- sand, 
fied loam, silt loam, or very fine sandy 
loam containing a few thin clay loam 
or fine sandy loam layers less than 3 
inches thick; below 40 to 50 inches, 
the material is generally stratified loam, 
sandy loam, and loamy fine sand or is 
loamy fine sand. In places loose, well- 
graded to poorly graded sand or well- 
graded sand and gravel underlie these 
soils at a depth of 40 to 60 inches; this 
material is generally within 10 feet of 
the surface on the lower flood plains. 

Hb Havre clay, saline On level bottom lands; ground water is 0-10 Clay or clay loam_| CL____---- A-6 or A-7_ 
(less than 1 percent within 3 feet of the surface at times ; 10-42 Loam or silt loam.| ML___...__ A-4__0 028 
slopes). during the irrigation season. Except | 42-60 Fine sandy loam SM__.----- A-4._..-..- 

Hf Havre clay loam, that they are saline enough to damage and loamy fine 
saline dess than 1 crops, these soils are like Havre clay sand, 
percent slopes). and Havre clay loam. 

Hg Havre loam (less than | On level bottom lands and low terraces. | 0-45 | Loam and silt Mijste2ee2 0 re 
1 percent slopes). About 45 inches of loam and silt loam loam. 

underlain by strata of loam to very | 45-60 Strata of loam to | ML or SM_| A-4___-___- 
fine sand. very fine sand, 

Hm Havre loam, saline On level bottom lands. Except that it | 0-10 | Loam or silt loam_| ML_----__- A-4. 252, 
(less than 1 percent is moderately saline, and loam or silt | 10-26 Loam or silt loam.| ML_------- A-4...-.--- 
slopes). loam does not extend so deeply, this | 26-60 Stratified fine ML or SM_} A~4...2..2- 

soil is like Havre loam on bottom sandy loam or 
lands. loam and silt 
loam. 

Hd Havre clay loam, high | On well-drained terraces; ground water is | 0-10 | Clay loam___--_.- Clg sexes: A-6____---- 
(less than I percent not a problem, except during the irriga- | 10-60 Stratified sedi- Miencunns A-4.0000 2 
slopes). tion season, when it is within 5 feet of ments of loam, 

the surface for very short periods. very fine sandy 
About 8 to 14 inches of clay loam loam, and silt 
underlain by stratified loam, very fine loam, 

sandy loam, and silt loam; in a few 

places a stratum of fine sandy loam 

occurs below a depth of 50 inches. 
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Percentage passing sieve— 


Corrosivity 


Available | _ Shrink- 
Permeability water | Reaction Salinity Dispersion swell 
No. 4 | No. 10 | No. 200 capacity Untreated Conercte potential 
steel pipe conduit 
Inches per inch 
Inches per hour of soi. pH 

100 100 | 25-35 2.0- 5.0 | 0.10 8. 4 None-.__-- Very low___} Low_~_--.- None_.--..| Low. 

100 100 | 15-25 5. 0-10, 0 0. 07 8.4 None_-___- Very low._.| Low__._..- None___--- Low. 

100 100 | 75-85 2.0- 5.0 | 0.17 8.4 None_-_--- Very low.__| Low. _--- None____-- Low. 

100 100 | 23-30 5. 0-10.0 | 0,03 8. 4 None-_-____- Very low___| Low__-__-. None_.--.- Low. 
50-70 50-60 [<5 > 10.0 0.01 8.4 None_-.-_. Very low___]| Low ___..-_ None... Low. 

100 100 | 90-95 0.2- 0.8 0.18 8.4 None-.-.--- Moderate.__| Low. _____- None____-- Moderate, 

100 100 | 80-90 0.2- 0.8 0.17 8.4 None__.--- Moderate.__}| Low____--- None_-_--- Low. 

100 100 | 35~45 2,0- 5.0 0. 09 8.4 Moderate__}| Moderate...| Modernte_..| None. ._..- Low. 

100 100 | 90-95 0.2- 0.8 | 0.18 8.8 Moderate. _)| High_..--.- Moderate.._| Moderate...| Moderate. 

100 100 | 80-90 0.2- 0.8 0.17 9.0 Moderate__} High---.-.- Moderate._-| Moderate..-| Moderate. 

100 100 | 35-45 2.0- 5.0 | 0.09 9.0 Slight__-__- High___..._| Moderate_.-| Moderate_._} Low. 

100 100 | 80-90 0.2- 0.8 0.17 8.4 None to Low to Low. -.---- Low. ~__--- Low. 

slight. moderate. 
100 100 | 60-80 2.0- 5.0 | 0.15 8.6 Slight to Moderate Moderate_._| Low___- ~~~ Low. 
moderate. to high. 

100 100 | 75-90 0.2- 0.8 | 0.17 8.4 Moderate__| High------_ Moderate..-;| Moderate...| Low. 

100 100 | 75-90 0.2- 0.8 0.17 8.6 Moderate__{ High._...-- Moderate._.| Moderate___| Low. 

100 100 | 50-90 0.2- 2.0 | 0.17 8.6 Shght_.-..-] Moderate_._| Moderate_._} Moderate__-| Low. 

100 100 | 94-98 0.2- 0.8 | 0.19 8.4 None. __-.. LOWiciseund Low. __---- None____.- Moderate. 

100 100 | 80-90 0.2- 0.8 | 0.17 8.4 None______ Low_____..{ Low_.____- None_._-_- Low. 
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Tania 4.—Brief description of sotls and 


Classification 
Map Depth 
symbol Soil name Description of soil and site from 
surface USDA texture Unified AASHO 
Inches 

Hh Havre loam, high (ess | On well-drained terraces and fans; ground | 0-40 | Loam or silt loom_| MD____--_- A-4. 0-2 
than 1 pereent water is below a depth of 15 feet, except | 40-60 Stratified loam, 1 ee A-4. 2022 
slopes). in irrigated areas, where it may be with- silt loam, and 

in 5 feet for short periods during the very fine sandy 
irrigation season. About 20 to 30 | foam. 

inches of loam or silt loam underlain by 

thinly stratified loam, silt loam, and 

very fine sandy loam. In places the 

material below 50 inches is loamy fine 

sand or fine sandy loam. 

HI Havre loam, moder- On level bottom lands ancl low terraces; 0-26 Loam .-22-+---. MU cececten: Aw4o00 0028 
ately ceep (less ground water is within 4 feet of the sur- | 26-60 Well-graded sand | SW... --_| A-t__-_ 
than 1 percent face during irrigation season. About or sand and 
slopes). 22 to 30 inches of loam underlain by gravel, 

well-graded sand or by sand and gravel 
containing some fines. 

Hn Havre and Glendive In brushy areas along the Bighorn and 
soils (less than 1 Yellowstone River flood plains; most 
percent, slopes). areas are too high for flooding except 

when there are ice jams; ground water 
is within 5 feet of the surface at times 
in summer, Havre soil makes up 
about 60 to 70 percent of the mapping 
unit, Glendive soil about 20 to 35 per- 
cent, and Banks and other soils about 
5 to 10 percent. These soils vary so 
much in texture and in thickness of 
layers that their properties cannot be 
accurately given. 

Ho Havre and Lohmiller | In narrow valleys along streams that 
soils (less than 1 drain the uplands; areas generally 
percent, slopes). dissected by one or more deep channels; 

most of the flood plains are flooded only 
during the extremely high runoff in | 
spring or during flash floods caused by 
cloudbursts. These soils vary so much 
in texture and in thickness of layers 
that their properties cannot be accu- 
rately given. 

Hp Havre and Lohmiller | Steep, eroded edges of fans and terraces; 0-26 Light elay or elay | Clu__-_-_- A-6 or A-7_ 
soils, 8 to 15 percent areas of these soils may consist entirely loam, 
slopes. of Favre soil or of Lohmiller soil, or of | 26-60 Stratified loam, ML... A-4_ Le 

Hr Havre and Lohmiller both. Texture and thickness of layers silt loam, and 
soils, 15 to 35 per- of Flavre soils are so variable that prop- very fine sandy 
cent slopes. erties cannot be accurately given; loam, 

properties given here are for Lohmiller 
soil. 

Hs Havre and Lohmiller | In narrow valleys along streams that 
soils, saline (less drain the uplands. Except that they 
than 1 percent are saline, these soils are like Havre and 
slopes). Lohmiller soils (Ho). Like those soils, 

they vary so much in texture and in 
thickness of lavers that their properties 
cannot be accurately given. 
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Percentage passing sieve— Corrosivity 
Available Shrink- 
; Permeability water Reaction Salinity Dispersion swell 
No. 4 | No, 10 | No. 200 capacity Untreated Conerete | potential 
steel pipe conduit 
Inches per inch 
Inches per hour of soil pit 
100 100 | 75-90 0.2- 0.8 0. 17 8.4 None__..-- LOW concen Low... ---.- None. _-_-- Low. 
100 100 | 70-90 0. 2- 0.8 0. 17 8. 6-8. 8 | None to Low Low. .----- None___--- Low. 
slight. 
100 ; 90-100 | 75-85 0. 8- 2.0 0.17 8.4 None. ----- Low_-~--.- LOW see sucs None. -____- Low. 
60-70 30-50 (<5 > 10.0 0. 02 8. 4. None_.-__. Very low___| Low__-_---- None.__.__| Low, 
100 100 | 94-98 0,2- 0.8 0. 19 8.4 None._--.- Moderate_-) Low_-...-- None. ----- Moderate. 
100 100 | 85-95 0. 2~ 0. 8 0.17 8. 4-8. 7 | Slight__--- Low. ...~-- Low- ------ None------ Low. 


34 SOIL SURVEY SERIES 1957, NO. 22 
Tasie 4.—Brief description of soils and 
Classification 
Map Depth 
symbol Soil name Description of soil and site from ; 
surface USDA texture Unified AASHO 
Inches 
Ht | Havre-Hysham lJoams | On nearly level, well-drained fans and | 0-10 Clay loam______-- Clizedessec A-6_---- Le 
(less than 1 percent terraces; ground water is below 10 feet | 10-60 | Stratified sedi- | ML__-___- A-4___-__.- 
slopes). most of the year, but below the irriga- ments of loam, 
tion canal, ground water may be within very fine sandy 
5 feet of the surface for short periods. loam, and silt 
Havre loam makes up about 60 to 80 loam. 
percent of this complex and Hysham 
loam about 20 to 40 percent. For 
properties of the Hysham loam, see 
Hysham-Havre loams (Hz); properties 
given here are for the Havre soil. 
Hu Hesper loam, 1 to 4 On well-drained high terraces. About 3} 0-5 Loam. _.--------- es A-4__--2-_- 
percent slopes. to 5 inches of loam underlain by 8to 12 | 5-15 | Heavy silty clay Wifes owed A-6 or A-7. 
Hv Hesper loam, 4 to 8 inehes of prismatic-blocky silty clay | loam. 
percent slopes. loam that is underlain, in turn, by 25 | 15-40 Silt loam or MBscclecac Am~4o00.0 28 
inches of calcareous silt loam or poorly | poorly graded 
graded loam, spotted with white lime; loam. 
below a depth of 40 inches, there is cal- | 40-60 Poorly graded Mibvesseuen A-4.__0 008. 
careous loam, silt loam, or very fine loam or very 
sandy loam; in places gravelly loam fine sandy 
oceurs at a depth of 40 to 60 inches; loam. 
well-graded sand or sand and gravel 
occur within 10 feet of the surface. 
Hw Hilly gravelly land On dissected and even edges of high ter- | 0-8 Very gravelly GW-GM_-_-] A-1_-.--.-- 
(10 to 40 percent races. About & to 12 inches of very sandy loam. 
slopes). gravelly sandy loam underlain by well- 8-72 Well-gracded sand GW. -.-- F.C oor 
graded sand or sand and gravel. or well-graded 
sand and 
gravel. 
Hx Hoven clay (less than | In flat, undrained basins and depressions | 0-30 | Clay_-...-__----- CH tee A-7_.____-- 
1 percent slopes). that are subject to periodic flooding | 30-60 Clayicsaueciecusss CHeencose+ A-7.22--2-- 
from local runoff; ponding may occur 
exch year or only 2 or 3 years out of 10; 
water may remain on the surface until 
late in summer. About I inch to 3 
inches of light-gray loam underlain by 
columnar or blocky heavy clay that be- 
comes massive with increasing depth. 
Hy Hoven and McKenzie | On barren fans and terraces; ground 0-45 Clay or silty clay._| CIT.._.---. A-7._---.-- 
soils (0 to 4 percent water is not a problem. About 4 to 1 | 45-60 | Stratified silty CL___L---- A-6 or 
slopes). inch of light-gray loam underlain by clay to silt A-7-6 
dense, massive or weak, blocky, strongly loam. 
alkaline clay or silty clay; many accu- 
mulations of gypsum from about 4 to 8 
inches down to 40 or more inches; be- 
low a depth of 40 inches, the material is 
strongly alkaline, stratified silty clay 
and silty clay loam that contain strata 
of silt loam and soluble salts and gyp- 
sum. Properties given here are for 
both Hoven and McKenzie soils. 
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Percentage passing sieve— Corrosivity 
Available Shrink- 
Permeability water Reaction Salinity Dispersion swell 
No.4 | No. 10 | No. 200 capacity Untreated Concrete potential 
steel pipe conduit 
Inches per inch 
Inches per hour of soit pH 

100 100 | 94-98 0. 2- 0.8 0,19 8.4 None_.-.-- Low. __---- Low. __--.- None_._.-- Moderate. 

100 100 | 80-90 0. 2- 0.8 0. 17 8.4 None. ._.| Low._.-_-- Low..------ None..__-- Low. 

100 100 | 80-90 0. 8- 2.0 0.17 6.6 None__---_ Low__.___- Low... ----- None_-_-_- Low. 

100 100 | 88-92 0. 8- 2.0 0.19 7.5 None-__-.-.- Low____-.- Low. ------ None. _._- Moderate. 

100 | 100 | 88-92 0. 2- 0.8 0.17 8.4 None__-..- Lowss.c222 Low___---. None____.- Low. 

100 100 | 80-90 0.2- 06.8 0.17 8.5 None__---- Low......-. Low__.---- None... .-- Low. 
50-60 25-30 6-10 5. 0-10. 0 0. 05 8.0 None___--- Very low.__} Low. ..---- None_____- Low. 
30-40 | 25-385 [<5 >10. 0 0. 02 8.4 None_.---- Very low..-| Low___.--- None__..-- Low. 

100 100 | 95-100 |<0. 10 0.25 8. 0-8.2 | None__---- High2---2.- Moderate___| Moderate___] High. 

100 100 | 95-100 |<0. 05 0. 25 8.6-8.8 | Moderate_._| Very high__.| Moderate...| Moderate___] High. 

100 100 | 95-100 |<0. 05 0. 20 8. 8-9.2 | Severe. __-- Very high_._| High. ._.-- High.-.-.- High. 

100 100 | 85-95 |<0. 05 0.18 9,0-9.5 | Moderate...) Very high...) High. ..--- High ~~ Moderate 

to 


high. 
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Classification 


Map 
symbol 


Soil name 


Description of soil and site 


Depth 
from 
surface 


USDA texture 


Unified 


AASHO 


Hz 


La 


Lb 


Hysham-Havre loams 
(less than 2 pereent 
slopes). 


Laurel clay loam (less 
than 1 pereent 
slopes). 


Laurel loam (ess than 


4 percent slopes). 


Lismas clay (15 to 40 
percent slopes). 


On well-drained fans and terraces; except 
during short periods in irrigated areas, 
ground water is below a depth of 10 
feet. Hysham loam makes up about 
60 to 80 percent of this complex and 
Havre loam about 20 to 40 percent. 
Hysham loam has 2 to 4 inehes of loam 
underlain by 6 to 10 inches of extremely 
hard, strongly alkaline, thick prismatic 
or blocky loam; below 8 to 10 inches are 
strongly alkaline, stratified loam and 
very fine sandy foam that haye_mod- 
erate amounts of soluble salts, Havre 
loam is slightly more saline in the lower 
part than Havre loam, high (Hh), but 
in other respects it has properties like 
those of that soil; properties given here 
are for the Hysham loam. 


In waterlogged and imperfectly drained 
areas of the bottom lands, low terraces, 
and fans; ground water is within 5 feet 
of the surface most of the year and 
within 3 feet for 2 or 8 months during 
the irrigation season. About 22 to 30 
inches of strongly saline loam, clay 
Joam, or silty clay loam underlain by 
stratified sediments ranging from fine 
sandy loam to silt: loam; in places the 
material below 50 inches consists of fine 
sandy loam and loamy fine sand strat- 
ified with fines and lenses; a salt crust, 
1/8 to 1/4 inch thick, covers all or part 
of the surface; abundant soluble salts 
and gypsum in upper 16 to 24 inches, 
In some places this soil lacks the high 
water table and the salts on the surface 
and has properties like those of Laurei 
clay loam as deseribed for the Arvada- 
Laurel complex (Ax). 


In waterlogged and imperfectly drained 
areas of the bottom Jands and fans; 
ground water is within 5 feet of the 
surface most of the year and within 3 
feet for 2 or 8 months during the irriga- 
tion seasor. About 22 to 30 inches of 
strongly saline loam or silt loam under- 
lain by stratified sediments ranging 
from fine sandy loam to silt loam; in 
places material below 50 inches con- 
sists of fine sandy loam and loamy fine 
sand stratified with fines and lenses; in 
some places a salt crust, % to 4 inch 
thick, covers the surface; abundant 
soluble salts and gypsum in upper 16 to 
24 inches. In some places this soil 
lacks the high water table and the salts 
on the surface and has properties like 
those of Laurel clay loam as described 
for the Arvada-Laurel complex (Ax). 


On strongly rolling to hilly uplands. 
About 2 or 3 inches of granular clay 
underlain by 8 to 12 inches of massive 
or weak, blocky clay that is underlain, 
in turn, by marine shale at a depth of 
8 to 16 inches; shale is platy clay that | 


has accumulations of gypsum in the | 


upper part. 


Inches 
0-10 
10-60 


0-20 
20-30 
30-60 


46-60 


Loam_...-------- 

Stratified loam, 
silt loam, and 
very fine sandy 
loam. 


Clay loam or silty 
clay loam. 

Clay loam or silty 
clay loam, 

Stratified loam, 
silt loam, and 
very fine sandy 
loam. 


Loam or silt loam. -_ 

Stratified loam, 
silt loam, and 
very fine sandy 
loam. 

Fine sandy loam 
and loamy fine 
sand. 


Shaly clay-----_-- 
Platy clay shale. .- 


1 
Mis sccecin 


Miwon cee 


CL or CH__ 
BC uccuexme 


CL or Mi. 
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Percentage passing sieve— Corrosivity 
Available Shrink- 
Permeability water Reaction Salinity Dispersion swell 
No. 4 | No. 10 | No. 200 capacity Untreated Conerete potential 
steel pipe conduit 
Inches per inch 
Inches per hour of soil pl 
100 100 | 80-90 0. 2 0.1 9. 0-9. 4} Slight._.--- High_.--.._| Moderate.__| High... --- Low 
100 100 | 75-90 <0, 2 0. 17 9. 0-9. 4 | Moderate_-| High_-_---- Mea avey Highs. 222. Low 
| high, 
100 100 | 85-95 0.8- 2.0 | 0.18 9. 0+ Very Very high--| High.---~-- High___.---| Moderate. 
severe. 

100 100 | 85-95 0.2- 0.8 | 0.18 9.0+ Severe. -_- Very high--| High -_---- High. ---- Moderate. 

100 100 | 75-90 0.2- 0.8 | 0.17 9. 0+ Moderate...) High _---_- Moderate___| High----~-- Low. 

100 100 | 75-90 0,8- 2.0 | 0.17 9. O-F Very severe.| Very high_ | High------- High-----.-] Low. 

100 100 | 75-90 0.2-08 | 0.17 9. O-+ Severe. .--- Very high___| High... --- High._-.._- Low. 

100 100 | 60-75 0.2- 0.8 | 0.16 9, 0+ Moderate__| Very high_.| Modcrate.._| High..-----] Low. 

100 100 | 94-98 <0, 2 0, 20 8. 2-8. 6 | Slight_____- High.-_---- Low. .----- Low_.----- High. 
80-90 60-80 30-50 <0, 2 0. 20 8. 4-8. 8 | Moderate...| High-..---_) Moderate__.| Low- ------ High. 
60-80 60-80 40-60 <0. 05 0, 25 8. 8-9. 0 | Moderate.._| High__----- Tigh... -- Moderate._.| High. 
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Tair 4.—Brief description of soils and 


Classification 
Map Depth 
symbol Soil name Description of soil and site from 
surface USDA texture Unified AASHO 
Inches i 

Ld Lismas-Pierre clays, On hilly and dissected uplands north of | 0-12 Clase fibers Cl or CH__} A~7___.--.. 
saline-alkali (15 to the Yellowstone River. Lismas soil | 12~18 Shaly clay....-.-- CL or SC.__| A-7 or A-2 
35 percent slopes). on ridges, crests, and more strongly | 18-60 | Platy clay shale.__| CL or SC...) A-7__---._- 

dissected areas makes up about 50 to 
60 percent of this complex; Pierre soil 
on the lower and smoother side slopes 
below the crests makes up about 30 to 
40 percent; other soils in swales and on 
fans make up about 10 percent. 
Lismas clay is 8 to 16 inches deep over 
the platy clay shale and is strongly 
alkaline and saline. For properties of 
the Pierre soil, see Pierre-Lismas clays, 
saline-alkali (Pk); properties given 
here are for the Lismas soil. 

Lf Lismas-Midway com- | On hilly uplands. Lismas‘clay makes up | 0-12 | Clay_-..--------- CL or CH_-} A-7_.._2_-- 
plex (15 to 35 per- about 40 to 60 percent of this complex, | 12-18 Shaly elay_._.--__ | SO. ccs A-7 or A-2_ 
cent slopes). Midway clay loam about 30 to 50 per- | 18-60 Platy clay shale._.| CL or ML__} A-7.-_0._- 

cent, and other soils about 10 percent, 
For propertics of the Midway soil, sce 
Midway clay loam, 15 to 35 pereent 
slopes (Ms); properties given here are 
for the Lismas soil. 

Lg Lismas-Shale outcrop | On steep, rough, broken, and deeply dis- 0-12 Clayescoscenceee- CL or CTT_.| A-7-__ 2-8. 
complex (20 to 50 sected clay shale uplands. Lismas | 12-18 | Shaly clay...--__. CL or SC___] A-7 or A-2 
percent slopes). clay makes up about 60 to 70 percent | 18-60 | Platy clay shale...| CL or SC...) A-7__.__-- 

of this complex, Shale outcrop 25 to 35 
percent, and other soils about 5 percent, 
For properties of outcrop, see Shale 
outcrop (Sh); properties given here are 
for the Lismas soil. 

Lh Lohmiller clay (less On Jevel bottom lands and low terraces; 0-12 Clay or clay loam.) CL..-.-~-- A~6 or A-7_ 
than 1 pereent ground water normally within 5 feet of | 12-30 Clay loam or Cheevessae -6_ 222-8 
slopes). the surface at times during irrigation silty clay loam. 

Lo Lohmiller clay loum season but in places may be within 3 | 30-60 | Stratified loam, MMT ceseece A~4_-0 0 -- 
(ess than 1 percent feet. About 12 to 16 inches of clay or silt loam, and 
slopes). clay loam underlain by 14 to 22 inches very fine sandy 

of clay loam or silty clay loam that has loam. 
a few thin strata of loam or silt loam; 

below 30 to 40 inches are stratified loam, 

silt loam, and very fine sandy loam. 

Lm Lohmiller clay, high On well-drained fans and terraces; ground | 0-26 | Light clay or clay | CL_.__---- A-6 or A-7_ 
(less than 1 percent water is not a problem, except in irri- loam. 
slopes). gated areas, where it is within 5 feet | 26-60 Stratified loam, VoMiGescacess A-4.._ 020. 

Lr Lohmiller clay loam, of the surface for very short periods silt loam, and 
1 to 3 percent slopes. during the irrigation season. About 4 very fine sandy 

Ls Lohmiller clay loam, to 8 inches of granular clay or clay loam loam. 
fans, 0 to 1 percent underlain by 22 to 30 inches of clay or 
slopes. clay loam that is underlain, in turn, by 

Lt Lohmiller clay loam, stratified sediments below a depth of 
high (less than 1 24 to 40 inches. 
percent slopes). 

Ln Lohmiller clay, wet. In poorly drained and waterlogged areas 0-22 Clay, silty clay, Cliciesedes A-6 or A~7. 

at base of breaks on level bottom lands clay loam, and 
and low terraces; ground water within silty clay loam. 
2 feet of the surface all year; some | 22-60 Stratified loam, ML__..---- 


open water in the shallow channels. 
About 18 to 26 inches of clay, silty 


clay, clay loam, or silty clay loam | 
underlain by stratified loam, silt loam, 


and very fine sandy loam that arc 


underlain, in turn, by coarser textured ; 


material at a depth of 40 to 60 inches; 
coarser textured material is well-graded 
sand and gravel in some places. 


silt loam, and 
very fine sandy 
loam. 
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100 
80-90 
60-80 


100 
100 


100 


100 
100 


100 


100 


No. 10 


100 
60-80 
60-80 


100 
60-80 
60-80 


100 
60-80 
60-80 


100 
100 


100 


100 
100 


100 


100 


No, 200 


94-98 
30-50 
40-60 


94-98 
30-50 
40-60 


94-98 
30-50 
40-60 


85-95 
85-95 


75-85 


94~98 
85-95 


85-95 


75-85 


Permeability 


Inches per hour 
<0.2 
<0. 05 


Oonmp 
On 


ANA 
ere 


0, 2- 
0, 2- 


0. 2- 


0, 2- 
0. 2- 


0. 8 
0. 8 


0, 2- 0. 8 


0, 2- 0.8 
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Corrosivity 
Available Shrink- 
water Reaction Salinity ; Dispersion swell 
capacity Untreated Concrete potential 
steel pipe conduit 
Inches per inch 
of soil pit ; 
: 8 2-8. 6 | Slight_-.__- High___--_- Low__.---- Low-___---- High. 
0. 20 8. 4-8. 8 | Moderate} High_.___. Moderate...) Low...---- High. 
0. 25 8. 8-9. 0 | Moderate_..} High. ..---| Wigh...--~- Moderate___| High. 
0. 20 8. 2-8.6 | Slight____.. High eeeeees Low. .----. High. 
0, 20 8. 4-8. 8 | Moderate. _| High-._.__- Moderate__- High. 
0, 25 8. 8-9. 0 | Moderate. _| High-.._.__ High__----- Higt 
0. 20 8. 2-8. 6 | Slight__-__. High __-...} Low_._---- Low_-.__-- High. 
0. 20 8 4-8 8 | Moderate__| High..___-- Moderate___} Low___._-- High. 
0. 25 8. 8-9. 0 | Moderate._| High _______ igh__--.-- Moderate.__| High. 
0.17-0.19 | 84 None__---. Moderate...| Low _-..-..| None__-_.- Moderate. 
0.17 8.4 None... ./ Moderate___}| Low___---- None. .- Moderate. 
0. 17 8. 6 Slight_.. .| Moderate.._| Moderate.._| how--_--__- Low. 
0. 19 8.4 None___.-- Moderate__.| Low. __.-- None_._.-. Moderate. 
0.17 8. 4-8. 7 | Slight___.-- Low. _-._-- Low. ____.- None. __.-- Low. 
0.17-0.19 | 8.4 Moderate_..| High_-.-.-- Moderate._-| Low------- Mod- 
erate. 
0. 17 8.7 Moderate_..] High._----- Moderate...| Low.--..-- Low. 
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Classification 


Map 
symbol 


Lu 
Ly 


Ma 


Mb 


Md 


Mf 


Soil name 


Description of soil and site 


Lohmiller-Hysham 
clays. 

Lohmiller-Hysham 
clay loams. 


Marias clay, saline- 
alkali, 0 to 1 per- 
cent slopes, 

Marias clay, saline- 
alkali, 1 to 10 per- 
cent slopes. 

Marias clay, fans, 
saline-alkali. 


Marias-Hoven clays, 
saline (0 to 6 per- 
cent slopes). 


Marias-Pierre clays, 
saline-alkali (4 to 


10 percent slopes). 


Marias and Promise 
clays (4 to 8 per- 
cent slopes). 


On well-drained fans and terraces; ground 


water is not a problem, except in 
irrigated areas, where it may be within 
5 feet of the surface for short periods 
during the irrigation season; Lohmiller 
soil makes up 75 to 85 percent of this 
complex and Hysham soil 15 to 25 per- 
cent. For properties of the Lohmiller 
soil see Lohmiller clay (Lh); proper- 
ties given here are for the Hysham soil. 


On nearly level to sloping, well-drained 


fans and terraces and undulating to 
rolling uplands; ground water below a 
depth of 10 fect except in irrigated 
areas, where it is within 5 feet of the 
surface for short periods during the 
irrigation season. Continuous crust, 
less than % inch thiek, is underlain by 
20 to 26 inches of strongly alkaline, 
blocky clay or silty clay that is under- 
lain, in turn, by strongly alkaline, 
massive or weak, blocky clay having 
common to many clusters and spots of 
gypsum; in places on the uplund, these 
soils are underlain by platy clay shale 
at a depth of 4 to 5 feet. 


On nearly level to sloping fans and ter- 
races and undulating uplands; ground 
water is not a problem, for the water 
table is below a depth of 15 to 20 feet. 
Marias clay, saline-alkali, makes up 
about 65 to 80 percent of this complex, 
Hoven clay, saline, about 15 to 30 per- 
cent, and other soils about 5 percent. 
Hoven clay, saline, is in the barren or 
nearly barren areas. For properties of 
the Hoven soil, see Hoven and MeKen- 
zie soils (Hy) ; properties given here are 
for the Marias soil. 


On rolling uplands. Marias clay, saline- 
alkali, makes up about 50 to 60 percent 
of this complex, Pierre clay, saline- 
alkali, about 80 to 40 percent, and other 
soils about, 10 to 15 percent. Pierre 
clay is on ridges and more convex slopes 
and in the steeper more dissected areas. 
In places platy clay shale underlies the 
Marias soil at.a depth of 40 to 60 inches. 
For properties of the Pierre soil, see 
Pierre-Lismas clays, saline-alkali (Pk); 
properties given here are for the Marias 
soil. 


On rolling uplands. Both of these soils 
have 3 to 4 inches of granular clay 
underlain by 18 to 20 inches of blocky 
clay or silty clay. From a depth of 
about 24 inches to 45 or 50 inches, the 
material is massive or weak, blocky 
clay spotted with white lime; below 
that depth to about 60 inches or more, 
there is clay loam or weakly consoli- 
dated clay shale, some of which is ear- 
bonaceous. Properties given are for 
both the Marias and the Promise soils. 


Depth 
from 
surface 


Inches 
0-14. 
14-60 


0-8 
8-20 
20-60 


0-8 
8-20 
20-60 


0-4 
4-45 
45-60 


USDA texture 


Unified 


AASHO 


Clay loam or clay -- 
Stratified loam, 
silt loam, and 
very fine sandy 
loam. 


Silty clay or clay_.- 
Silty clay or clay___ 
Clay or silty clay__ 


Silty clay or clay_- 
Silty clay or clay... 
Clay or silty clay__ 


Silty clay or clay__ 
Silty clay or clay 
Clay or silty clay._ 


Clay loam or clay. 


Ci or CH--| 
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Percentage passing sieve— Corrosivity 
Available Shrink- 
5 Permeability water Reaction Salinity Dispersion swell 
No. 4 | No. 10 | No. 200 capacity Untreated Conerete potential 
steel pipe conduit 
Fnches per inch 
Inches per hour of soil pH 
100 100 | 90-95 >0. 20 0. 19 8. 9-9, 4 | Slight..__—- High.__.---) High___---- High___---- Moderate. 
100 100 | 80-90 >O. 20 0. 18 8. 9-9. 4 | Moderate High___---- High_._---- High___---- Low. 
to 
strong. 
t 
i 100 100 | 96-98 0. 05- 0. 2 } 0. 20 7. 8-8 0 | None_----- Moderate__.} Low------- Lows.o2 20 High. 
100 100 | 96-98 0, 05— 0. 2 | 0. 20 8&8 Slight __- High___---- Moderate__ | Moderate_..; High. 
100 100 | 96-98 0. 05- 0.2 | 0. 20 8&1 Moderate... | High_._---- Moderate..-| Moderate.__| High. 
| 
100 100 | 96-98 0. 05- 0. 2 | 0. 20 7. 8-8. 0 | None__---- Moderate.._| Low.-_.---- Low..------ High. 
100 100 | 96-98 0. 05- 0. 2 | 0. 20 8.8 Slight._---- High__----- Moderate_..| Moderate___| High. 
100 100 | 96-98 0. 05~ 0. 2 20 8.1 Moderate__| High_--.--- Moderate---| Moderate_..| High. 
100 100 | 96-98 0. 05- 0.2 | 0. 20 7. 8-8. 0 | None-__---- Moderate.__| Low_-_----- Low..-.---- High. 
100 100 | 96-98 0. 05- 0.2 | 0. 20 8.8 Slight__---- High_-.---- Moderate__-} Moderate___| High. 
100 100 | 96-98 0. 05— 0.2 | 0. 29 8.1 Moderate_ | High.__..-- Moderate___| Moderate_-__| High. 
100 100 | 85-95 0.2 - 0.8 | 0. 20 7.5 None-_----- High__-____| Moderate__.] None_--.-- High. 
100 100 | 85-95 0. 05- 0.2 | 0. 20 8.4 None--- High._.-.--| Moderate...| None.-.--- High. 
100 100 | 85-95 0. 05- 0.2 | 0.17-0.20} 8&4 None to High_-_..-- Moderate.-_-| None_-_-_-- High. 
slight. 
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SOIL SURVEY SERIES 1957, NO. 22 


Map 


symbol 


Soil name 


Description of soil and site 


Tasie 4.—Brief description of soils and 


Depth 
from 
surface 


Classification 


USDA texture Unified 


AASHO 


Mk 
Mn 


Mo 


Mp 


Ml 


Mr 


Ms 


McRae loam (8 to 16 
percent slopes). 

MeRae and Tavre 
loams, 0 to 1 per- 
cent slopes. 

McRae and Iavre 
loams, 1 to 4 per- 
ecnt slopes. 

McRae and Havre 
loams, 4 to 8 per- 
cent slopes. 


McRae-Bainville 
joams, 8 to 20 per- 
cent slopes. 


McRae-Bainville 
loams, 20 to 35 per- 
cent slopes. 


Midway clay loam, 8 
to 15 percent slopes. 


Midway clay loam, 15 
to 35 percent slopes. 


On well-drained terraces and fans; ground 
water is below a depth of 15 feet, 
except in irrigated areas, where it may 
be within 5 feet for short periods during 
the irrigation season. Both McRae 
and Havre soils have 20 to 30 inches of 
loam or silt loam underlain by thinly 
stratified loam, silt loam, and very fine 
sandy loam. In places the material 
below 50 inches is loamy fine sand cr 
fine sandy loam. On some of the 
steeper fans, the McRae soils are under- 
lain by shale at a depth of 40 to 60 
inches. Properties given here are for 
both the MeRae and the Havre soils. 


On moderately steep fans that have 
ridges and knolls covered with soils 
weathered from shale. McRae loam 
on the fans and foot slopes makes up 
about 60 to 70 pereent of this complex; 
Bainville loam on the convex ridges and 
knolls makes up about 20 to 30 percent; 
and other soils makes up about 10 per- 
cent. In places on steeper fans, the 
McRae soil is underlain by shale at a 
depth of less than 5 feet. Some deeply 
cut stream courses with steep sidewalls 
occur. For properties of the Bainville 
soil, see Bainville loam, 8 to 15 percent 
slopes (Bb); properties given here are 
for the McRae soil. 


On steep fans and foot slopes in narrow 
valleys of the uplands. Common in 
this complex are deeply cut stream 
courses with almost vertical sidewalls. 
McRae loam makes up about 40 to 60 
percent of this complex, Bainville loam 
‘about 30. to 40 percent, and other soils 
about 10 to 20 percent. On many of 
the steeper fans and foot slopes, loam 
or clay loam shale underlies the McRae 
soil at a depth of 8 to 5 feet. For 
properties of the Bainville soil, sce 
Bainville loam, 15 to 35 percent slopes 
(Bc); properties given here are for the 
MeRae soil. 


On rolling shale uplands; about 20 to 30 
inches of calearcous clay loam or silty 
clay loam underlain by calcareous 
silty clay loam or light silty clay shale; 
shale is within a depth of 20 inches 
on narrow ridges, crests, and knolls. 
About 10 to 20 percent of Bainville soils 
and other soils are included in the map- 
ping unit. 


On hilly shale uplands; about 10 to 22 
inches of calcareous clay loam or silty 
clay loam underlain by calcareous silty 
clay loam shale; shale is within a depth 
of 10 inches on the ridges, crests, and 
knolls; of the mapping unit, Midway 
soils make up about 60 to 70 percent, 
Bainville soils about 15 to 20 percent, 
and deep loams and clay loams on fans 
about 15 to 20 percent. 


Inches 
0-40 
40-60 


0-40 
40-60 


0-40 
40-60 


0-26 
26-60 


0-16 
16-60 


Loam or silt loam. 

Stratified loam, 
silt loam, and 
very fine sandy 
loam. 


Loam or silt loam_ 

Stratified loam, 
silt loam, and 
very fine sandy 
loam. 


Loam or silt loam_ 

Stratified loam, 
silt loam, and 
very fine sandy 
loam, 


Clay loam or 
silty clay loam. | 
Silty clay loam | CL or MH. 
shale, 


Clay loam or 
silty clay loam. 

Silty clay loam 
shale. 


CL or MH_ 


A-6 or A-7_ 


A-6 or A-7_ 
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Percentage passing sieve— Corrosivity 
Available Shrink- 
~] Permeability water Reaction Salinity Dispersion swell 
No. 4 | No. 10 | No. 200. capacity Untreated Concrete potential 
steel pipe conduit 
Inches per inch 
Inches per hour of soi pr 

100 100 | 75-90 0,2- 6.8 | 0.17 8. 4 None. —_--- Low- -.---- Dow osces None-_.— ~~ Low. 

100 100 ; 70-90 0.2- 0.8 | 0.17 8. 6-8. 8 | None to Low. ._---- Low... .---- None.---_- Low. 
slight 

100 100 | 70-90 0.2- 0.8 | 0.17 8.4 None-_----- Low_--_-_- Low__---_- None_----- Low. 

100 100 | 70-90 0. 2- 0.8 0.17 8. 6-8. 8 | None to OWisei joe cae None_.---. Low. 
slight. 

100 100 | 70-90 0. 2- 0.8 0.17 8.4 None. __--- Low ___---- Low... .---- None_._---] Low. 

100 100 | 70-90 9.2- 0.8 | 0.17 8. 6-8. 8 | None to Low. _.-_-. Low..----- None_.-_.-| Low. 
slight. 

100 100 | 94-98 0. 20- 0. 80 | 0.19 8. 4-8. 6 | None to Moderate__.| Low __.---- None-_--.-- Moder- 
slight. ate. 

100 100 | 90-98 |<0. 20 0, 20 8. 6-9. 0 | Slight to High.._.---| Moderate___| Low to Moderate 
moder- moder- to high. 
ate. ate. 

100 100 | 94-98 0. 20- 0. 80 | 0,19 8. 4-8. 6 | None to Moderate -.| Low...---- None. ----- Moder- 
slight. ate. 

100 100 | 90-98 |<0. 20 0. 20 8. 6-9. 0 | Slight to High_____.- Moderate --_| Low to Moderate 
mocler- moder- to high. 
ate. ate. 
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Map 
symbol 


Soil name 


SOIL SURVEY SERIES 1957, NO. 22 


Tasie 4.—Lrief description of soils and 


Description of soil and site 


Depth 
from 
surface 


Classification 


USDA texture Unified 


AASHO 


Mt 


Mu 


Midway-Bainville 
complex (30 to 65 
percent, slopes). 


Midway-Nihill 
gravelly loams 
(25 to 50 percent 
slopes). 


Midway-Shale out- 
crop complex (30 
to 70 percent 
slopes). 


Nihill gravelly loam 
(20 to 40 percent 
slopes). 


Nunn clay, 0 to 1 
percent slopes. 
Nunn clay, 1 to 3 
percent slopes. 
Nunn clay, 3 to 8 
pereent slopes. 
Nunn clay loam, 0 to 1 
percent slopes. 
Nunn clay loam, 1 to 3 
perecnt slopes. 
Nunn clay loam, 3 to 8 
percent slopes. 
Nunn-Beckton com- 
plex, 0 to 1 percent 
slopes. 


On hilly and rough, broken uplands, at 
upper part of drainage systems. Mid- 
way soil makes up about 40 to 60 per- 
cent of this complex, Bainville soil 
about 30 to 40 percent, and other soils 
about 10 to 20 percent. For properties 
of the Bainville soil, see Bainville loam, 
15 to 35 percent slopes (Be); for the 
Midway soil, see Midway clay loam, 
15 to 35 percent slopes (Ms). 


On steep, eroded edges of high terraces. 
Midway gravelly clay loam on the 
lower part of slopes makes up about 
60 to 70 percent of this complex, Nihill 
gravelly loam on the upper part of 
slopes makes up about 20 to 80 percent, 
and other soils about 10 percent. For 
properties of the Nihill soil, see Nihill 
gravelly loam (Na); for properties of 
Midway soil, see Midway clay loam, 
15 to 35 percent slopes (Ms). 


On very steep and rough, broken upland 


areas that border the streams and 
are at the upper part of drainage 
systems; commonly slopes are nearly 
vertical. Midway soil makes up about 
60 to 80 percent of this complex, and 
barren or nearly barren Shale outcrop 
about 20 to 40 percent; outcrops are 
in areas of less than 1 acre to as much 
as 10 acres; the soil is more than 12 
inches deep over the shale in only a few 
places. For propertics of outcrop, 
see Shale outcrop (Sh); for properties 
of Midway soil, see Midway clay loam, 
15 to 35 percent slopes (Ms). 


On steep, eroded edges of high terraces. 
About 6 to 10 inches of gravelly loam 
underlain by 14 to 30 inches or more 
of very gravelly loam or sandy loam 
that is underlain, in turn, by well- 
graded sand and gravelly, platy clay 
shale, or by silt loam or by silty clay 
loam shale. Smail areas of deeper soils 
are on some of the narrow crests. 


On well-drained fans and terraces; ground 
water is below 15 feet, except in irri- 
gated areas, where it is within 5 feet 
of the surface for short periods. About 
4 to 8 inches of granular clay loam or 
elay underlain by 8 to 12 inches of 
prismatic-blocky heavy clay loam, 
heavy silty clay loam, or light silty 
clay; at a depth of 6 to 20 inches down 
to 45 or 50 inches, the material is 
ealeareous clay loam or silty clay 
loam, and below that depth, it is 
stratified poorly graded loam, silt 
loam, and very fine sandy loam. In 
some places a layer of silty clay, less 
than 12 inches thick, occurs below a 
depth of 20 inches. Properties given 
here are for both the Nunn and the 
Beckton soils. 


Inches 


0-8 
8-40 


40-++ 


0-6 
6-15 


15-50 


50-65 


Gravelly loam.__-- 

Very gravelly 
loam, 

Variable... os. 


Granular clay 
loam or clay. 

Light clay, light 
silty clay, heavy 
silty clay loam, 
or heavy elay . 
loam. 

Clay loam or silty 
clay loam with 
thin layers of 
silty clay. 

Clay loam, silty 
clay loam, or 
stratified loam, 
silt loam, and 
very fine sandy 
loam. 


CL or ML_. 


ML or CL. 


A-4 or A-6_ 
A-6 or A-7- 


A~-4 or A~6_ 
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796-973—67——7 


Percentage passing sieve— Corrosivity 
Available _ Shrink- 
; Permeability water Reaction Salinity Dispersion swell 
No. 4 | No. 10 | No. 200 capacity Untreated Conerete potential 
steel pipe conduit 
| Fnches per inch 
Inches per hour of soi pH 

50-60 32~45 20-30 0. 8- 2.0 0. 10 8.0 None_____. Low _.._-- LOW. nos None____-. Low. 

35-45 20~80 15-20 0, 8 2.0 0. 07 8.4 None____-_ Low___._-- Low..2---- None. -.--- Low. 
100 100 | 85-95 0.2- 0.8 | 0.17 7.5 None. __._- Moderate.__| Low. .----- None_--_-- Moderate 
160 100 | 90-95 0. 8- 2.0 0. 17-0. 18 8.0 None--__-- Moderate___}| Low._.--.. None__--.- Moderate 
100 100 | 90-95 0.2- 0.8 | 0.17 8. 7-9. 1 | None___._- Moderate___} Low- --.--- _| None__-_-- Moderate 

100 100 | 75-95 0.2- 0.8 0.17 8. 7-9. 1 | None to Moderate.__| Moderate.-.| None_.  -_| Low. 

slight. 
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Map 
symbol Soil name 

Pa Pierre clay (5 to 10 
percent slopes). 

Pe Pierre-Lismas clays 
(10 to 25 percent 
slopes). 

Pk Pierre-Lismas clays, 
saline-alkali (10 to 
25 percent slopes). 

Rn Renohill clay loam 
(4 to 8 percent 
slopes). 

Rw Riverwash. 

Sa Sage clay (less than 


1 percent slopes). 


SOIL SURVEY SERIES 1957, NO. 22 


Description of soil and site 


On rolling uplands. About 2 to 4 inches 
of granular clay underlain by 16 to 28 
inches of blocky to massive clay that 
is underlain, in turn, by 4 to 8 inches 
of shaly clay; platy clay shale of 
marine origin is at a depth of 16 to 40 
inches; accumulated gypsum is com- 
mon in weathered material of upper 
part of shale and just above it. 


On strongly rolling to hilly uplands. 
Pierre clay on the mid and lower parts 
of slopes makes up about 60 to 70 
percent of this complex; Lismas clay 
on the convex ridges and crests makes 
up about 20 to 30 percent, and other 
soils make up about 10percent. Pierre 
clay is less than 30 inehes deep to the 
shale and Lismas clay is less than 12 
inches. For properties of the Lismas 
soil see Lismas clay (Le); properties 
given here are for the Pierre soil. 


On strongly rolling to hilly uplands. On 
the surface of Pierre elay, saline-alkali, 
is a continuous crust that is less than 1 
inch thick and is underlain by strongly 
alkaline, blocky clay that is underlain, 
in turn, by shaly clay containing gyp- 
sum; platy clay shale of marine origin 
occurs at a depth of 16 to 30 inches. 
Lismas clay is less than 16 inches to the 
shale. Pierre clay, saline-alkali, is on 
the mid and lower slopes and makes up 
about 60 to 70 percent of this complex; 
Lismas clay, saline-alkali, is on the con- 
vex ridges and in dissected areas and 
makes up 20 to 30 percent; and other 
soils make up about 10 percent. For 
properties of the Lismas soil, sce Lismas 
clay (Le); properties given here are for 
the Pierre soil. 


On rolling uplands. About 2 to 4 inches 
of granular clay loam underlain by 5 to 
8 inches of prismatic heavy clay loam 
or light clay that is underlain, in turn, 
by calcareous clay loam or silty clay 
loam; clay shale occurs at a depth of 26 
to 40 inches but is within a depth of 20 
inches on many of the narrow ridges, 
crests, and knolls. 


Well-graded gravel and sand or well- 
graded sand in overflow channels of 
rivers; channels are likely to be flooded 
each year. 


On level, waterlogged low terraces and 
bottom lands below irrigation canals; 
ground water is within 3 feet of the 
surface during the irrigation season, 
but it drops to below 5 feet in winter. 
About 20 to 26 inches of strongly saline 
clay that has many spots of salts and 
gypsum and is underlain by 20 to 30 
inches of massive clay; below a depth 
of 40 to 50 inches are stratified loam, 
clay loam, and fine sandy loam. 


Depth 
from 
surface 


Inches 


3-18 
18-26 


26-60 


0-3 
3-18 
18-26 


26-70 


0-9 
9-30 
30-60 


0-60 


0-26 


26-50 
50-60 


Taare 4—Brief description of soils and 


i a 


Classification 
USDA texture Unified AASHTO 
Granular clay. ---- CL or ML..| A-7....--_- 
BY coceiusee ces CH or CL.-} A-7__..---- 
Clay with shale CL or SC_.-| A-2 or A-7 
fragments. 
Platy elay shale_.-| ML or CL..} A-7_...---- 
Cliysessicceetese CH or ML_-| A-7....---- 
Clayccnneeceusose CH or CL..| A-7.___---- 
Clay and shale CH or SC..| A-6 or A-7_ 
fragments. 
Platy clay shale...) GC or CL.-| A-7____---- 
Clayseccecscuu 22 CH cnoe yl 
Clay with gypsum-} CIH______-- A-7____--- 
Shaly clay with CLorS8C__-| A-7_-.---- 
gypsum, 
Saline platy clay CL or GC_-| A-7 or A-6. 
shale. 
Clay loam or CL___..--- A-6 or A-7_ 
silty clay loam. 
Clay loam or Nise sone A-6 or A-7_ 
silty clay loam. 

Clay loam soft Clie ee2ssed A-6 or 
shale. A~7-6, 
Well-graded sand | SW or GW_| A-1-a_---- 

with or without 

gravel or well- 

graded sand 

and gravel, 
Clay or silty clay__| CH or CL__} A-7___---- 
Clay.---2-.....-- CH or Ch_.| A-7___.._- 
Stratified loam, Mizcnece ce A-4___--_- 

very fine sandy 

loam, and silt 

loam. 
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Percentage passing sieve— Corrosivity 
Available Shrink- 
Permeability water Reaction Salinity Dispersion swell 
No. 4 } No. 10 | No. 200 capacity Untreated Concrete potential 
steel pipe conduit 
Inches per inch 
Inches per hour of soil pit 
100 100 | 94-98 - 0.2 0. 20 8.4 None-_---_- Highisessc:, Low.-.-.-- None_.__-- High 
100 100 | 94-98 0. 05- 0.2 | 0. 20 8. 4 None-_--.-- Highsesos<5 Low------- None____-- High. 

80-90 | 60-80 | 30-50 0.2-0.8 | 0.19 8.7 ae ee High_-.-___ Moderate_..| Low --_.--- High. 

moderate. 

60-80 | 60-80 | 40-60 <0. 2 0. 20 8. 6-9. 0 | Moderate._)| High..--._- Moderate.__| Moderate__.| High. 

i 
100 100 | 94~98 0.05- 0.2 | 0. 20 8. 4 Moderate _| High ._----- LOW Seen. None--_.-- High. 
100 100 | 94-98 0.05- 0.2 | 0. 20 8. 4 None_-_--.- High___--_- LOWe 2ceced None.--_-- High 

80-90 | 60-80 | 30-50 0. 20-0.8 | 0.19 8.7 Slight to High...--<- Moderate.._} Low------- High. 

moderate. 

60-80 | 60-80 | 40-60 <0. 2 0. 20 8. 6-9. 0 | Moderate | High .--.-~- Moderate.__| Moderate___}| High. 
100 100 | 94-98 <0.2 0. 20 8.7 Slight______ High....-.. Low..----- Flighsssccu High. 
100 100 | 94-98 <0. 2 0. 20 8. 8-9. 0} Slight... ._- High.-.---- Moderate...| Moderate___} High. 
100 | 60-80 40-60 <0. 2 0. 19 8. 5-8. 7 | Moderate__.} High-_...-- Moderate___| Moderate.__| High. 

60-80 60-80 40-60 <0. 2 0. 20 8. 9-9. 2 | Moderate__.} High to Moderate Moderate High. 

very to high. to high. 

high. 
100 100 | 90-96 0.2- 0.8 | 0.17 7.4 None_____- Moderate _--) Tow------- None-_----- Moderate. 
100 100 | 90-96 0.2- 0.8 | 0.17 8.4 None___._- Moderate__-| Low_----_- None_-_-__- Moderate. 

80-90 | 80-90 60-80 <0. 2 O17 8.8 Slight______ High...-__- Moderate_-_| Slight.._--- Moderate. 

60-80 40-60 |<5 > 10. 0 O02 Jasesnccuce None__.--- Very low__-| Low_._---- None___-_- Low. 
100 100 | 85-95 0.2-0.8 | 0.19 8. 8-9, 2 | Very Very high_..| High. 22. -- Wigh_..---- High. 

severe 
100 100 | 85-95 <0, 2 0.19 8. 7-9. 0 | Severe_____ Very high___| High ___..- High. ..--] High. 
100 100 | 75-90 | <0.2 0. 17 8. 8-9. 2 | Moderate___| Very high..| Moderate._.} High.___--- Low. 
1 


98 SOIL SURVEY SERIES 1957, NO. 22 
Tanin 4.—Brief description of soils and 
Classification 
Map Depth 
symbol Soil name Description of soil and site from 
surface USDA texture Unified AASHO 
Inches 

Se Sage silty clay (less On well-drained fans and terraces; ground 0-1 Loam... 2-- 2 __- 
than 3 percent water is below a depth of 10 feet, except | 1-6 Silty clay..._____. 
slopes). below irrigation canals where it is with- {| 6-14 | Silty clay_.-.-.._- 

in 5 feet at times during the irrigation | 14-32 Silty clay loam___- 
season. About 1 to 2 inches of light- | 82-60 | Stratified loam, 
gray loam underlain by 20 to 30 inches silt loam, and 
of strongly alkaline silty clay that has clay loam. 
many spots and streaks of salts below 
a depth of 4 to 8 inches. Below that 
depth, the material is strongly alkaline, 
stratified loam, silt loam, and clay 
loam. 
Sh Shale outcrop. Rough, broken and very steep areas that | 0-60 | Platy clay, silty CH, CL, or | A-6 or A-7- 
are barren in 90 percent of the area, clay loam, or Th. 
silt loam shale. 

Sk Shonkin loam (less In flat, undrained basins and depressions 0-7 Loam or silt loam_ . 
than 1 percent of the high terraces or uplands; subject 7-12 Silty clay loam. ___ 
slopes), to periodie ponding from local runoff | 12-28 Clay or silty clay._| CT. 

forshort periods early inspring. About | 28-50 Clay loam or light | CL.-_-_-_- A-6 or A-7_ 
6 to 9 inches of Light-gray loam or silt clay. 

loam underlain by 3 to 5 inches of | 50-60 Clay loam or CLor MIu__| A-4 or A-6 
blocky silty clay loam or clay loam that stratified 7 
is underlain, in turn, by 14 to 18 inches material, 

of blocky clay or silty clay. From a 

depth of 28 to 30 inches, and extending 

to 50 inches or more, the material is 

clay loam or light clay that overlies 

variable material on the gravel terraces ; 

below a depth of 50 to 60 inches, the 

material is well-graded sand and gravel, 

or in some places on the uplands is 

clayey sedimerits or shale. 

Tf Terry-Tullock fine On rolling uplands underlain by soft 0-5 Fine sandy loam__.) SM_._____- a 
sandy loams (4 to 8 sandstone or sandy shale. Terry soil 5-20 Light sandy clay SC or ML__| A-6.______- 
percent slopes). has 5 inches of fine sandy loam under- loam. 

lain by 14 to 16 inches of light sandy | 20-28 Fine sandy loam__.| SM_______- A-4_ 2-22 
clay loam that is calcareous in the | 28-60 | Weakly consoli- SM... A-2 
lower part. From 18 to 22 inches dated sand- 

down to the sandstone, at a depth of stone. 

26 to 32 inches, the material is cal- 

careous fine sandy loam. ‘Terry fine 

sandy loam on the mid and lower 

slopes makes up 60 to 70 percent of 

this complex; Tullock fine sandy loam 

on the convex crests and_ ridges makes 

up about 20 to 30 percent; and other 

soils make up 10 to 15 percent. For 

properties of the Tullock soil, see 

Tullock fine sandy loam, 4 to 20 percent 

slopes (Tv); properties given here are 

for the Terry soil. 

Tm Terry-Treasure fine Undulating to rolling uplands. Terry 0-5 Fine sandy loam___| SM______-- A-4.200 2-8 
sandy loams (2 to 8 fine sandy loam on the upland slopes | 5-20 | Light sandy clay SC or ML_-} A-6__._.-__ 
percent slopes). makes up about 60 to 70 pereent of loam. 

this complex; Treasure fine sandy loam | 20-28 Fine sandy loam__.}| SM___-_~-- A-4.. 02-22. 
on fans and in swales makes up about | 28-60 Weakly consoli- SMe aon. 5 A-2_- 2.0. 


25 to 35 percent; and other soils make 
up about 5 percent, For propertics 
of the Treasure soil, see Treasure fine 
sandy loam, 2 to 4 percent slopes (Ts) ; 
properties given here are for the Terry 
soil. 


dated sand- 
stone. 
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Percentage passing sieve— Corrosivity 
i Available Shrink- 
Permeability water Reaction Salinity Dispersion swell 
No. 4 | No. 10 | No. 200 capacity Untreated Concrete potential 
steel pipe conduit 
Inches per inch 
Inches per hour of soi pH 
100 100 | 75-85 0.2- 0.8 17 8.8 None__-_-- Moderate___| Low __---- Pophvsccuss Low. 
100 100 | 90-95 <0. 2 0.19 9. 0-9. 2 | Moderate.) High_.-_--- Moderate___} Fligh__-- ~~~ High. 
100 100 | 90-95 0.2- 0.8 | 0.19 8. 8-9. 2 | Severe__-__ Very high.-) High ...---] High_--_-- High. 
100 100 | 90-95 <0. 2 0.17 8. 7-9. 0 | Very severe.| Very high_ | High-__.._- TWigh.._---- High. 
100 100 | 75-90 <0. 2 0.17 8. 6-8.9 | Severe___.. Very high. -_! High____--- High__.-..- Low. 
60-90 | 60-90 |; 40-80 | <0. 2 0. 25-0.17 | 8. 6-9.4 | Slight to Moderate Moderate Moderate Low to 
severe. to very to high. to high. high, 
high. 
100 100 } 80-90 0,2- 0.8 | 0.17 7.9 None__-_-- Low.-_---- DOW 22 c<ea2 Moderate__.| Low. 
100 100 | 90-95 0. 8- 2.0 0.17 7.5 None___--_ OW occe ues, Low.----.- None__._-- High. 
100 100 | 90-95 02-08 | 0.19 7.9 None... --- Moderate__.) Low ___...-| None__._-- Moderate. 
100 100 | 90-95 0.2- 0.8 | 0.19 8. 4 None_.---- Moderate__.| Low _._.--- None__---- Moderate. 
100 100 | 75-90 0.2- 0.8 | 0.17 8.4 None__---- Moderate.__| Low -_.--- None__---- Low. 
100 100 | 40-45 2. 0- 5.0 0.15 7.0 None.__.-- LOW ss sscae Low..------ None__---- Low. 
100 100 | 45-55 0.8- 2.0 | O17 7.8 None-___--- Low_.----- LOW ence None______ Moderate. 
100 100 | 40-45 0.8- 2.0 | 0.15 8. 4 None_..__- Low_-__--- Low_.----- None... --- Low. 
100 100 | 25-35 <0. 2 0. 10 8.4 None. _---- Moderate. __}| Low — ---~-- None. _-_-- Low, 
100 100 | 40-45 2.0- 5.0 | 0.15 7.0 None___--- Low..----- Low. 
100 100 | 45-55 0. 8- 2.0 0.17 7.8 None.__._- Low. -.---- Moderate. 
100 100 | 40-45 0.8- 2.0 | 015 8.4 None. _---- Low.------ Low. ------ None__.__. Low. 
100 100 | 25-35 <0. 2 0. 10 8.4 None. __-_- Moderate.__| Low -_-_--- None_...-.| Low. 
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Tasis 4.—Brief description of soils and 


Map 
symbol 


Soil name 


Description of soil and site 


Tn 


Tp 


Terry-Winnett com- 
plex (4 to 8 pereent 
slopes). 


Travessilla-Tullock 
fine sandy loams 
(15 to 40 percent 
slopes). 


Travessilla-Rock out- 
crop complex (30 
to 70 percent 
slopes), 


Treasure fine sandy 
loam, 2 to 4 per- 
cent slopes. 

Treasure fine sandy 
loam, 4 to 8 per- 
cent slopes. 


Tullock fine sandy 
loam, 4 to 20 per- 
cent slopes. 


On rolling uplands. Terry fine sandy 
loam makes up about 60 to 70 percent 
of this complex, Winnett fine sandy 
loam about 20 to 30 percent, and other 
soils about 10 percent. The Winnett 
soil is in the slight depressions and in 
blowout areas. The Winnett soil has 
a sandy clay loam subsoil that has 
slightly less clay than the subsoil of the 
Terry soil. For properties of the 
Winnett soil, see Winnett complex 
(Wt); properties given here are for the 
Terry soil. 


On hilly uplands. The Travessilla soil is 
fine sandy loam or loam underlain by 
hard sandstone at a depth of 8 to 14 
inches. It is on the ridges and steeper 
slopes and makes up about 40 to 50 per- 
cent of this complex. Tullock fine 
sandy loam is on side slopes and makes 
up about 30 to 40 pereent of this com- 
plex, and other soils make up about 10 
to 15 percent. For properties of the 
Tullock soil, sce Tullock fine sandy 
loam, 4 to 20 percent slopes (Tv): prop- 
erties given here are for the Travessilla 
soil. 


In very steep and rough broken areas. 
The soils are Travessilla, Bainville, and 
Tullock and make up about 65 to 70 
percent of this complex. Sandstone 
crops out as ledges and bluffs. These 
and shale outcrops make up about 25 
to 35 percent of this complex. Where 
soil occurs, it is 5 to 12 inches thick 
over the sandstone or shale. Proper- 
ties given here are forthe Travessilla soil. 


On well-drained fans; ground water is not 
a problem, About 5 to 7 inches of fine 
sandy loam underlain by 10 to 15 inches 
of prismatic heavy sandy clay loam or 
light sandy clay that is underlain, in 
turn, by 4 to 8 inches of calcareous 
light sandy clay loam to fine sandy 
loam having white spots of lime in the 
upper part; in places silt loam or loam 
occurs below 50 inches. On some of 
the fans, particularly where they merge 
with the uplands, shale occurs at a 
depth of 45 to 60 inches or more. 


On rolling uplands underlain by soft sand- 
stone. About 6 to 10 inches of fine 
sandy loam underlain by 16 to 30 inches 
of strongly calcareous loamy fine sand 
that is underlain, in turn, by weakly 
consolidated, strongly calcareous sand- 
stone at a depth of 22 to 40 inches and 
within a depth of 20 inches on some of 
the ridges and crests. Lime is the 
primary binding agent in the sandstone. 


Depth 
from 
surface 


Inches 

0-6 

6-18 
18-34 


34-60 


0-12 
12+ 


0-5 
5-18 


18-24 
24-60 


0-8 
8-28 


28-60 


Classification 
USDA texture Unified AASHO 
Fine sandy loam__.| SM____---- —4_______- 
Heavy sandy clay | CL.-__--_- A-4 or A-6_ 
loam or sandy 
_ clay. 
Light sandy clay SC or ML.-} A-6__.. 2 - 
loam or heavy 
fine sandy loam. 
Soft sandstone or | SM._.--_-- A-2__0 28. 
sandy shale. 
Loam or fine ML or8M.-]| A-4______. 
sandy loam. 
Hard sandstone. _.}..----.-----|_----------- 
Loam or fine ML orSM_-.| A-4.._--_-- 
sandy loam. 
Hard sandstone. ._]_.-._...----[------___-_- 
Fine sandy loam SMet.2. 2! A-4o 2 ee 
or sandy loam, 
Heavy sandy clay | CLor ML_.-| A-6 or A-7- 
loam or light 
sandy clay. 
Light sandy clay_.| SC or CL___| A-6 or A~7~ 
Fine sandy loam_-} SM_.--.--- A-4__. 00. 
Fine sandy loam___| SM_____ 2. af eae 
Loamy fine sand___| SM._..22-- A-1 or A-2_ 
Soft sandstone of | SM_____--- A-1 or A-2_ 


loamy fine sand 
or fine sand. 
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Percentage passing sieve— 


No. 4 


100 
100 


100 


100 


100 


100 


100 
100 


100 
100 


100 


No. 10 


100 
100 


100 


100 


100 


100 


100 
100 


100 
100 


100 


No. 200 


40-45 


55-65 


45-55 
40-45 


20-35 
15-25 


15-25 


Permeability 


Fnches 
0. 


<0. 2 


per hour 
0 


<0. 2 


<0,2 


2.0- 5. 


poe Boe | 


Available 
water 
capacity 


Inches per inch 
of 30it 


© 


0.18 


0.15 
0.17 


0.17 
0.15 


0.15 
0. 07 


0. 05 


Reaction 


eae 


Salinity 


Moderate. _ 


BSlight_.___- 


None_-_---- 


None_.---- 


None_----- 
None. .---- 


None_.--.- 
None_____- 


None-_--.-- 


Corrosivity 
Untreated Concrete 
steel pipe conduit 

Low..----.. Low. _----- 
Moderate.__| Moderate... 
Highi.nccsce Moderate. _- 
Moderate_._| Moderate._- 
Low--_.---- Low_..-___- 
Low___---- Low__--.-- 
Low____--- LOW gc cose 
en LOW ccmnane 
LOW ccuds Low... __--- 
Low. ___.-- Low _____-- 
Very low__-| Low__.___- 
Very low__-| Low.-___.- 
Very low._-| Low______- 


Dispersion 


Moderate_.. 


Moderate__. 


Moderate___ 


N 
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Shrink- 
swell 
potential 


Low. 
Moderate 
to high. 


Moderate. 


Low. 


Low. 


Low. 
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Tani 4.—Brief description of soils and 


; Classification 
Map Depth 
symbol Soil name Description of soil and site from 
surface USDA texture Unified AASHO 
| - 
Wb Wanetta loam, 1 to On well-drained high terraces; ground 0-6 Lean coe ee asc MILL. A-4_ oo ol 
percent slopes. water is not a problem. About 5 to 7 6-18 Light clay loam ML or CL_.| A-4 or A-6_ 
We Wanctta loam, 4 to § inches of loam underlain by 10 to 12 and heavy 
percent slopes. inches of prismatic light clay loam and loam 
Wd Wanetta loam, deep, heavy loam; below a depth of 15 to 18 | 18-32 [Malin geceusande MIL. A-4__ ooo. 
0 to 2 percent slopes. inches the material is calcareous loam | 32-40 Very gravelly GM or A-1 or A-2. 
Wm Wanetta loam, deep, that is underlain by 4 to 8 inches of loamy sand or 8M. 
2 to 4 percent slopes. very gravelly loamy sand or sandy sandy loam. 
Wn Wanetta loam, deep, loam; sand and gravel are at a depth | 40-60 Well-graded sand SW 5eGeeee2 AST sees 
4 to 8 percent slopes. of 24 to 42 inches. and gravel, 
Wr Wibaux-Rock out- Steep and rough, broken areas on scoria 0-8 Slaty or stony GM______- | AZ. 8. 
crop complex (30 to beds. About 5 to 15 inches of stony loam. 
70 percent slopes). or slaty loam underlain by the shat- | 8+) Porcelanite beds___]}...__..-----|.----------- 
tered scoria, burned shale, or porccla- 
nite bedrock. 
Wt Winnett complex (2 to | On undulating to rolling shale uplands. 0-5 Loam or silt loam__| MT__._---- A-4_.20---- 
8 percent slopes). About 2 to 7 inches of loam underlain | 5-14 | Silty clay or clay__ Cl or CH__| A-7__0---_- 
by 8 to 12 inches of cense, columnar, | 14-30 Clay loam or silty | CL.--__-.- A-6 or A-7_ 
strongly alkaline clay; from 12 to 16 clay loam. 
inches down to the silty clay loam | 30-60 | Silty clay loam CVs cuae ice A-6 or A-7_ 
shale at 26 to 34 inches, the material soft shale. 
is silty clay loam with nests of gypsum 
and other salts; gypsum has also accu- 
mulated in the upper part of the shale. 
Wx Winnetit-Fattig com- On undulating shale uplands. Winnett | 0-5 Loam or silt loam__| MIL__.---- Ce 
plex (2 to 6 percent soil makes up about 55 to 70 percent 5-14 | Silty clay or clay__| CL or CH1__| A-G or A-7_ 
slopes). of this complex, Fattig loam about 25 | 14-30 Clay loam or silty | Cl.-_----- A-6 or A-7_ 
to 35 percent, and other soils about clay loam. 
5 to 10 percent. Many barren and | 30-60 Silty clay loam Clsdasaced A-6 or -A-7. 
nearly barren small pits or scab spots soft shale. 
are scattered throughout, The dark- 
colored carbonaceous shale has affected 
the color and the content of organic 
carbon. For properties of the Fattig 
soil, see Fattig loam (Fa); properties 
given here are for the Winnett soil. 


1 Based on assumption that percentage given in the No. 4 sieve column belongs in the No. 10 sieve column. 


Engineering interpretation of the soils 


Evaluation of the soils for engineering use is given in 
table 5. The soils are rated accor ding to their suitability 
as a source of construction material. “Special features are 
pointed out that affect specified kinds of engineering struc- 
tures and practices. The interpretations in table 5 are 
based on the estimates of soil properties given in table 4, 
on actual test data, and on the knowledge of specialists. 


Engineering test data 


In table 6 ave the results from tests of soil samples from 
soils in Treasure and Yellowstone Counties, Mont. The 
tests were made according to standard procedures so that 
the soils could be evaluated for engineering purposes. 

The result of a mechanical analysis, obtained by the 
combined sieve and hydrometer method, can be used to 
determine the relative proportions of different size par- 
ticles that make up the soil sample. The clay content ob- 
tained by the hydrometer method, which is generally 


used by engineers, should not be used to determine soil 
textural classes. 

In a moisture- density test, or compaction test, a sample 
of soil material is compacted several times with the same 
compactive effort, each time at a higher moisture content. 
The dry density (unit weight) of the soil material in- 
creases until the “optimum moisture content” is reached. 
After that, the dry density decreases with an increase in 
moisture content. The highest dry density obtained in 
the compaction tests is termed “maximum dry density.” 
Moisture density data are important in earthwork because, 
as a rule, optimum stability is obtained if the soil is com- 
pacted to about maximum dry density when it is at approx- 
inately the optimum moisture content. 

The values of the liquid limit and the plastic limit indi- 
cate the effect of water on the consistence of soil material. 
As the moisture content of a clayey soil increases from a 
very dry state, the material changes from a semisolid to a 
plastic state. As the moisture content is further in- 
ereased, the material changes from a plastic to a liquid 


the material passes from a semisolid to a plastic state. 
The liquid limit is the moisture content at which the 
material passes from a plastic to a liquid state. The 
numerical difference between the liquid limit and the 
plastic limit is called the plasticity index. Tt indicates 
the range of moisture content withm which soil material 
is in a plastic condition. 


Formation and Classification of Soils 


This section consists of four main parts. The first, part 
discusses the factors of soil formation as they relate to the 
formation of soils in Treasure County. In the second part 
the soils of the county are placed in their respective soil 
orders and great soil groups, and these orders and groups 
are discussed. The third part describes each soil series, 
including a profile representative of the series. In the 
fourth part, a table lists the results of the mechanical and 
chemical analysis of 10 selected soil profiles. 
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their estimated physical properties—Continued 
Pereentage passing sieve— Corrosivity 
iB less Available Shrink- 
Permeability water Reaction Salinity Dispersion swell 
No. 4 | No. 10 | No. 200 capacity Untreated Conerete potential 
steel pipe conduit 
Inches per hour | Frehes per iuch pH 
| of soi 
95-100 | 95-100 | 75-85 0.8- 2.0 | 0.17 7.8 None_-..-- Low. -.-- OWS 2 enc None_-.._- Low. 
95-100 | 95-100 | 75-85 0.8- 2.0 | 0.17 8.0 None--_-__- Low------- Low. -_-.-- None-_----- Moderate. 
95-100 | 95-100 | 75-85 0.2-0.8 | 017 8&4 None___._- LOW 2225.32 Low_---._- None...2.24 Low. 
30-40 20-30 5-10 5. 0-106.0 | 0. 06 8.4 None___.-. Very low-__]| Low___-.__ None_--_-. Low. 
60-70 30-50 [<5 >10. 0 0. 02 8. 4 None_____. Very low.__}| Low__-.-__ None_.-_2- Low. 
25-35 20-30 15-25 2. 0-5. 0 0. 07 8.2 None_.--.- Very low.__| Low__..-_- None. a2cs5 Low. 
100 100 | 80-90 0. 2- 0.8 0.17 6. 6 None. ----- Low. -.-.-- Low- ------ Low.----.- Low. 
100 100 | 90-95 <0. 2 0. 20 8.8 None-_____- Moderate__.| Low ----~- Figh____-_- High. 
100 100 | 90-95 <0. 2 0. 19 9.0 Moderate__| High______- Moderate___| High------- Moderate. 
i 100 100 | 90-95 | <0.2 0. 18 9.0 Slight to High___-__- Moderate___| Moderate__.| Moderate. 
moderate. 
100 100 | 80-90 0. 2-0. 8 0, 17 6. 6 None_._..- LOW = 22-522 Lows22 =< Low. -_---- Low. 
100 100 | 90-95 <0. 2 0. 20 8.8 None.____- Moderate___| Low _.__-.. Highss: ois High. 
100 100 | 90-95 <0. 2 0. 19 9. 0 Moderate--| High...__.. Moderate._.| High--..--- Moderate, 
100 100 | 90-95 <0. 2 0.18 9. 0 Slight to High._.---- Moderate___| Moderate_._]| Moderate. 
moderate. 
state. The plastic limit is the moisture content at which. Factors of Soil Formation 


Five factors affect the development of genetic horizons 
in a soil profile. These factors are (1) the physical and 
mineralogical composition of the parent material; (2) the 
climate under which the soil-forming processes have taken 
place; (8) the plants and animals that live on and in the 
soil; (4) the relief, or lay of the land; and (5) the time the 
forces of soil development have acted on the parent 
material. Unless much time passes, none of the other 
factors have their full effect. 

The factors of soil formation are so closely interrelated 
that few generalizations can be made about the effect of 
any one factor unless conditions are specified for the other 
four. Many of the physical and chemical processes re- 
sponsible for the formation of a soil from parent material 
are unknown. 


Parent material 


The parent material of soils consists of the unconsoli- 
dated, only slightly altered regolith, or mantlerock, from 
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Tanie 5.—Interpretations of 


Suitability as source of— Features affecting— 
Soil series 
and map Farm ponds or sewage lagoons 
symbol Topsoil Sand Gravel Road fill Highway location 
Reservoir area Embankment 
Arvada (Ar, | Not suit- | Poor______- Poor-_-_.-- Poor; high dis- High dispersion; No unfavorable | Low dry density; 
Ax). able. persion; slow highly erodible features. very unstable 
permeability slopes; low sta- slopes; high 
in compacted bility; subject erodibility; sub- 
fill; high erodi- to piping; very ject to piping; 
bility. slow permeabil- high volume 
ity; high cor- change. 
rosivity. 
Arvada (Av).| Good.-.-.. Nota Nota Fair to poor; Medium com- No unfavorable | Features fair: 
source. source. medium plas- pressibility and features. moderately high 

ticity ; mod- expansion; high dry density; 

erate to high capillarity ; moderately 

dry density; moderate to high volume 

low shear high frost change; perme- 

strength; mod- action; low to ability slow in 

erate volume moderate cor- compacted em- 

change. rosivity. bankment; fair 
to good compac- 
tion characteris- 
tics; low to 
moderate shear 
strength. 

Bainville Fair___-.-. Nota Nota Poor; high per- Medium to high Variable; local Low dry density; 
(Bb, Bm, source. source. centage of silt, compressibility ; site investi- moderate shear 
Ct, Cu, very fine sand, highly erodible gation needed strength; high 
Ml). and lime; low slopes; mod- to determine erodibility. 

dry density; erate frost character of 
very low shear action. underlying 
strength. shale. 

Bainville Palit csce wc Nota Nota Poor; high per- Steep and hilly Topography not | Low dry density; 
(Be, Bf, source, source. centage of silt, topography; suitable for moderate shear 
Bn, Mm). very fine sand, shallow to sewage strength; high 

and lime; low shale. lagoons. erodibility. 
dry density; 

very low shear 

strength. 


engineering properties of soils 


Agricultural 
drainage 


Very slow per- 
meability ; 
high cor- 
rosivity for 
tile; unstable 
and highly 
erodible 
slopes in 
open ditches; 
high disper- 
sion. 


Not applicable. 


Not applicable. 


Not applicable- 


Irrigation 


Very slow 
permeabil- 
ity; high 
dispersion; 
high al- 
kalinity 
and salin- 
ity; un- 
even sur- 
face (mi- 
crorelief). 


Not appli- 
cable. 


Not appli- 
cable. 


Not appli- 
cable. 


Land leveling 


Dispersed 
soils; 
highly 
alkaline 
subsoil; 
high sa- 
linity at 
shallow 
depth. 


Not appli- 
cable. 


Not appli- 
cable. 


Not appli- 
cable. 
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Features affecting—Continued 


Terraces and 
diversions 


Unstable 
slopes; high 
erodibility. 


Moderate 
shear 
strength; 
moderate 
erodibility. 


Soft silty 
shale at 18 
to 30 
inches; high 
erodibility. 


Not appli- 
cable. 


Waterways 


High erodi- 
bility; 
strong al- 
kalinity 
and salinity; 
vegetation 
very diffi- 
cult to 
establish. 


No unfavor- 
able fea- 
tures. 


Low water- 
holding ca- 
pacity ; 
shallow to 
shale; high 
erodibility. 


Not appli- 
cable. 


Sewage disposal 
fields 


Very slow per- 
meability ; 
high disper- 
sion; high or 
very high 
corrosivity ; 
high shrink- 
swell poten- 
tial. 


Moderately 
slow per- 
meability. 


Moderately 
slow perme- 
ability; shal- 
low to shale. 


Moderately 
slow perme- 
ability ; 
shallow to 
shale. 


Building sites 


High disper- 
sion; high 
shrink-swell 
potential; 
low bearing 
capacity. 


Low load- 
bearing ca- 
pacity when 
wet; low shear 
strength; low 
compressi- 
bility. 


Moderately 
slow perme- 
ability; mod- 
derate frost 
action. 


Moderately 
slow perme- 
ability; mod- 
erate frost 
action. 


105 


Remarks 


Unsuitable for 


most en- 
gineering 
uses, 


Suitable for 


some en- 
gineering uses 
where ma- 
terial with low 
shear strength 
can be used; 
good stability 
when material 
is compacted 
and dry. 


Suitable for en- 


gineering uses 
when ma- 
terial is dry 
or properly 
compacted; 
may lose sta- 
bility if ma- 
terial is wet 
or subject to 
frost action; 
shale makes 
obtaining sta- 
bility in deep 
euts difficult. 


Suitable for en- 


ginecring uses 
when material 
is dry or prop- 
erly com- 
pacted; may 
lose stability 
if material is 
wetor subject 
to frost ac- 
tion; shale 
makes obtain- 
ing stability 
in deep cuts 
difficult. 
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Tasie 5.—/nterpretations of 


Soil series 


Suitability as source of— 


Features affecting— 


and map Farm ponds or sewage lagoons. 
symbol Topsoil Sand Gravel Road fill Highway location | _ 7 
Reservoir arca Embankment 
Bainville Poor_----- Nota Nota Poor; high per- Very steep and Topography not | Low dry density; 
(Bo, Mt). source. source. centage of silt, rough broken suitable for moderate shear 
very fine sand, topography; sewage strength; high 
and lime; low very shallow to lagoons. erodibility. 
dry density; shale. 
very low shear 
strength. 
Banks (Bs, Good to Good; well- | Good; well- | Good; high dry No unfavorable Substratum too | Permeability 
Gy). poor. graded graded density; good features other porous; rapid in com- 
sand be- gravel permeability. than periodic unsuitable pacted 
low 8 below 8 overflow in for embankment. 
to 14 to 14 places. reservoirs. 
inches. inches. 
Beaverton Fair_..__.-]| Good; well- | Good; well- | Good; high dry No unfavorable Substratum too | Permeability 
(Bt). graded graded density; high features; high porous; moderately high 
sand and sand and shear strength; load-bearing unsuitable in compacted 
few to gravel high capacity; no for farm embankment. 
many below 16 compactibility. compressibility ; ponds. 
pebbles; to 20 good drainage. 
screening inches. 
to 
remove 
pebbles 
needed. 
Beckton Good--.-- Not a Not a Fair to poor; me- | Medium to high No unfavorable | Features fair; 
Nx), source. source. dium plasticity ; compressibility features, moderate dry 


moderate dry 
density; low 
shear strength; 
fair compaction 
characteristics; 
slow permeabil- 
ity if fill is com- 
pacted; 
moderate vol- 
ume change; 
fair workability. 


and expansion; 


high capillarity ; 


moderate to 
high frost ac- 
tion; moderate 
corrosivity. 


density ; fair 
compaction 
characteristics; 
permeability 
slow in com- 
pacted em- 
bankment; low 
to moderate 
shear strength; 
moderate vol- 
ume change; 
low resistance to 
piping; fair 
workability. 
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Features affecting—Continued 


Remarks 


Agricultural Irrigation | Land leveling | Terraces and Waterways Sewage disposal Building sites 
drainage diversions fields 
Not applicable_}| Not appli- Not appli- Not appli- Not appli- Not appli- Features not 
cable. cable. cable, cable. cable. ‘suitable; 
slopes too 
steep; slip- 
page hazard. 
No unfavor- Very low Soils very Shallow to Very shallow | No unfavorable | No unfavorable 
able fea- water- shallow to very po- to porous features features 
tures, holding sand and rous sub~ gravel; other than other than 
capacity. gravel, stratum, very low high water high ground 
water- table at water level. 
holding times. 
capacity. 


Not applicable - 


Slow to mod- 
erately slow 
permeabil- 
itv; unstable 
slopes in 
open ditches. 


Not appli- 
cable, 


No unfavor- 
able fea- 
tures, 


Not appli- 
cable. 


No unfavor- 
able fea- 
tures. 


Shallow to 
very porous 
substra- 
tum;-very 
low water- 
holding 
capacity. 


Not applica~ 
ble. 


Very low 
water- 
holding 
capacity ; 
shallow to 
loose 
gravel. 


Not applica- 
ble. 


Features excel- 
lent; very 
rapid perme- 
ability in 
substratum ; 
no ground 
water pro- 
blem. 


Slow to moder- 
ately slow 
permeability ; 
moderate 
shrink-swell 
potential. 


Features excel- 
lent; high 
load-bearing 
capacity ; 
high shear 
strength; 
good drain- 
age; very 
rapid perme- 
ability in 
substratum ; 
little or no 
consolidation 
(settling) 
problem. 


Low load-bear- 
ing capacity; 
low shear 
strength; 
slow to mod- 
erately slow 
permeability; 
moderate to 
high frost ac- 
tion; moder- 
ate shrink- 
swell 
potential. 


Suitable for en- 
gincering uses 
when material 
is dry or prop- 
erly com- 
pacted; may 
lose stability 
if material is 
wet or subject 
to frost ac- 
tion; shale 
makes obtain- 
ing stability 
in decp cuts 
difficult, 


Suitable for en- 
gineering uses 
needing mate- 
rial with 
rapid perme- 
ability; good 
stable mate- 
rial. 


Suitable for en- 
gineering uses 
needing mate- 
rial with high 
shear strength 
and rapid per- 
meability ; 
very stable 
material. 


Unsuitable ror 
most engi- 
neering uses; 
poor sub- 
grade mate- 
rial; material 
stable if 
properly com- 
pacted; satis- 
factory where 
nearly im- 
pervious. 
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Tasuz 5.—/nterpretations of 


Suitability as source of— Features affecting— 
Soil series 
and map ; . Farm ponds or sewage lagoons 
symbol Topsoil Sand Gravel Road fill Highway location 
Reservoir area Embankment 
Bew (Bu)__._| Fair to Poor in Fair; well- | Poor; low dry High compressibil- | No unfavorable | Low dry density; 
good. most graded density; high ity and expan- features other low sheer 
places. sand and volume change; sion; high than gravel strength; high 
gravel poor workabil- elasticity; high and sand at volume change; 
below 6 ity. volume change; depth of less poor workahil- 
feet. moderate frost than 6 feet. ity. 
action; slow 
permeability ; 
moderate corro- 
sivity for un- 
treated steel 
pipe. 
Bowdoin Not suit- Not a Nota Poor; low dry High compressi- No unfavorable | Low dry density; 
(Bw). able; souree. source. density; high bility and ex- features. low shear 
high volume change; pansion ; high strength; high 
clay very slow plasticity; high volume change; 
content. permeability ; shrink-swell po- poor workabil- 
high plasticity ; tential; moder- ity. 
poor workabil- ate frost action; 
ity. very slow per- 
meability; high 
corrosivity. 
Briggsdale Good_---- Not a Nota Fair to poor; me- | Moderate com- For sewage la- Features fair; 
(Bx, By). source. source. dium plasticity; pressibility and goons, mod- moderately high 
moderately high expansion; high erate limita- dry density; 
dry density; capillarity ; tions caused moderately high 
low shear moderate frost by slope. volume change; 
strength; mod- action; low to permeability 
erate volume moderate corro- slow in com- 
change. sivity. pacted embank- 
ment; low to 
moderate shear 
strength, 
Cherry (Ca, Good__-_-- Not a Not a Fair to poor; Moderate com- No unfavorable | Moderately high 
Cb, Ge, source, source. medium plastic- pressibility and features, dry density; 
Ch'Ck). ity; moderately expansion; high moderately 
° high dry den- capillarity; high volume 
sity; low shear moderate to change; perme- 
strength. high frost ability slow in 
action; some compacted em- 
consolidation bankment; low 
(settling) prob- to moderate 
lem when wet; shear strength. 
low to moder- 
ate corrosivity.- 
Cherry (Cd, | Good..---- Nota Nota Fair to poor; Moderate com-~ Subsoil too po- Moderately high 
Cf, Cg). source, source. medium plastic- pressibility and rous below dry density; 
ity; moderately expansion; high 26 inches. moderately high 
high dry den- capillarity ; volume change; 
sity; low shear moderate to permeability 
strength. high frost slow in com- 
action; some pacted embank- 
consolidation ment; low to 
(settling) prob- moderate shear 
lem when wet; strength. 
low to moderate 
corrosivity. 


TREASURE COUNTY, MONTANA 


engineering properties of soils—Continued 


Agricultural 
drainage 


Not applicable 


Very slow 
per meabil- 
ity. 


Not applicable. 


Moderately 
slow ta slow 
permeabil- 
ity; unstable 
slopes in 
open ditches; 
high content 
of silt and 
very fine 
sand below 
40 to 50 
inches re- 
duces effec- 
tiveness of 
tile. 


Unstable side 
slopes in 
Open ditches; 
high content 
of silt and fine} 
sand below 
26 inches 
reduces 
effectiveness 
of tile. 


Trrigation 


Not applica- 
ble. 


Very slow 
perme~ 
ability; 
poor 
workabil- 
ity. 


Not applica- 
ble. 


No unfavor- 
able fea- 
tures 
other than 
moderate 
erosion 
problem. 
on steep 
slopes. 


Slight con- 
solidation 
(settling) 
problem 
when wet; 
moderate 
erosion 
problem 
on steep 
slopes. 


Features affecting—Continued 


Land leveling 


Not applica- 
ble. 


Poor work- 
ability. 


Not applica- 
ble. 


No unfavor- 
able fea- 
tures, 


No unfavor- 
able fea- 
tures. 


Terraces and 
diversions 


Waterways 


Sewage disposal 
fields 


Low shear 
strength; 
high 
shrink- 
swell 
potential ; 
poor 
work- 
ability. 


Low shear 
strength; 
high vol- 
ume 
change; 
poor 
work- 
ability. 


Moderately 
high shear 
strength; 
moderate 
erodibility. 


Moderately 
high shear 
strength; 
moderate 
volume 
change. 


Moderate to 
low shear 
strength. 


No unfavor- 
able fea- 
tures. 


No unfavor- 
able fea- 
tures. 


No unfavor- 
able fea- 
tures. 


No unfayor- 
able fea- 
tures, 


High erodi- 
bility be- 
low 26 
inches. 


Slow permeabil- 
ity; high 
volume 
change. 


Very slow per- 
meability ; 
high shrink- 
swell poten- 
tial. 


Moderately 
slow perme- 
ability; some 
shrink-swell 
potential; 
high propor- 
tion of silt 
and very fine 
sand; moder- 
ate limita- 
tions of 
slope in slop- 
ing areas. 


Moderately 
slow perme- 
ability; 
moderate 
limitations 
of slope in 
sloping areas, 


Permeability 
moderately 
slow in upper 
part but 
increases in 
lower part; 
moderate 
limitations 
of slope in 
sloping areas. 


Building sites 


Low load- 
bearing ca- 
pacity; high 
shrink-swell 
potential; low 
shear 
strength; 
slow perme- 
ability; high 
corrosivity 
for untreated 
steel pipe. 


Low load- 
bearing 
capacity; 
high shrink- 
swell poten- 
tial; low 
shear 
strength; 
very slow 
permeability. 


Low load-hbear- 
ing capacity 
when wet; 
low shear 
strength; 
moderately 
slow perme- 
ability; some 
consolidation 
(settling) 
problem. 


Low load-bear- 
ing capacity; 
low shear. 
strength, 


Low load-bear- 
ing capacity 
when wet; 
some con- 
solidation 
(settling) 
problem 
when wet; 
low shear 
strength. 
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Remarks 


Unsuitable for 
most engi- 
neering uses; 
poor sub- 
grade material; 
material 
stable if prop- 
erly com- 
pacted; Satis- 
factory where 
nearly im- 
pervious. 


Unsuitable for 
most engi- 
necring uses; 
poor subgrade 
material; ma- 
terial stable if 
properly com- 
pacted; satis- 
factory where 
impervious. 


Suitable for 
some engi- 
neering uses 
where mate- 
rial with low 
shear strength 
ean be used; 
material stable 
if compacted 
and dry. 
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Soil series 
and map 
symbol 


SOIL SURVEY SERIES 1957, NO. 22 


Tanie 5.—/nterpretations of 


Top: 


Suitability as source of— 


soil 


Sand 


Gravel 


Features affecting— 


Road fll 


Highway location 


Farm ponds or sewage lagoons 


Reservoir area 


Embankment 


Cherry (Cm) - 


Cushman 
(Cp, Cr, 
Cs, Ct, 
Cu, Cv, 
Cw). 


Cushman 
(Cx). 


Dwyer (Dw). 


Edgar (Ed, 
Eg). 


Good 


Good 


Nota 
source. 


Nota 


source. 


Nota 
source. 


Good; 
poorly 
graded 
sand. 


Fair; well- 
graded 
sand or 
sand and 
some 
gravel 
below 6 
feet; 
screening 
to re- 
move 
gravel 


needed. 


Nota 
source. 


Nota 
source. 


Not a 
source. 


Nota 
source. 


Good; well- 
graded 
sand and 
gravel 
below 6 
feet in 
places. 


Fair to poor; 


low dry density; 
low shear 
strength. 


Fair to poor; less 


than 30 inches 
to shale; low 
dry density; 
low shear 
strength; high 
erodibility. 


Good; sandstone 


layer increases 
dry density 
and shear 
strength. 


| Good; may sep- 


arate when 
wet; subject to 
wind erosion; 
unstable banks. 


Fair; moderate 


dry density; 
moderate to 
high frost 
action; low 
shear strength; 
low volume 
change; good 
workability. 


Severe consolida- 


tion (settling) 
problem. and 
low load- 
bearing capac- 
ity when wet; 
moderate to 
high frost 
action; low 
corrosivity ; 
moderate to 
high capillarity. 


Medium to high 


compressibility ; 
highly erodible 
slopes; moder-~ 
ate frost action; 
moderate corro- 
sivity in lower 
part. 


Features fair to 


good, depending 
on continuity 
of sandstone 
layer. 


No unfavorable 


features. 


Medium com- 


pressibility and 
expansion; 
medium load- 
bearing capac- 
ity; some con- 
solidation 
(settling) prob- 
lem when wet; 
good drainage; 
no ground 
water. 


Permeability 
too rapid 
below 10 to 
14 inches; 
consolidation 
(settling) 
problem. 


Variable; local 
investigation 
needed to 
determine 
character of 
underlying 
shale; for 
sewage la- 
goons, mod- 
erate or 
severe limita- 
tions caused 
by slope. 


Variable; local 
investigation 
needed to 
determine 
character of 
underlying 
shale; for 
sewage 
lagoons, 
severe limita- 
tions caused 
by slope. 

Severe limita- 
tions; rapid 
permeability ; 
high percola- 
tion rate. 


Moderate per- 
meability ; 
substratum 
below 5 feet; 
highly vari- 
able; for 
sewage 
lagoons, 
slight to 
severe limita- 
tions caused 
by slope. 


Low dry density; 
low shear 
strength; high 
erodibility. 


Low dry density; 
moderate shear 
strength; high 
erodibility. 


Low dry density; 
moderate shear 
strength; high 
erodibility. 


Modcrate to 
severe limita- 
tions; per- 
meability rapid 
in compacted 
embankments; 
high shear 
strength; high 
erodibility. 


Moderately high 
dry density; 
low shrink- 
swell potential; 
low to moderate 
shear strength; 
good work- 
ability. 


tions of slope. j 
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engineering properties of soils—Continued 
Features affecting—Continued 
Remarks 
Agricultural Irrigation | Land leveling | Terraces and Waterways Sewage disposal | Building sites 
drainage diversions fields 
Unstable side Severe con~ | No unfavor- | Moderate to | Tigh erodibil- | Moderate to Severe consoli- 
slopes in solidation able fea- low shear ity below moderately dation (set- 
open ditches; (settling) tures. strength; 26 inches, slow perme- tling) problem 
high content problem. low density ability, some when wet; 
of silt and when wet. when com- consolidation low load- 
very fine pacted,; (settling) bearing ca- 
sand reduces high erodi- problem when pacity when 
effectiveness bility. wet. wet; low 
of tile; shear 
severe con- strength. 
solidation; 
(settling) 
problem. 
Not appli- Not appli- Not appli- Soft silty Moderate Moderately Moderately Satisfactory 
cable. ouble. eable. shale at 24 water- slow perme- slow to slow when dry or 
to 32 holding ability ; permeabilitiy ; properly com- 
inches; capacity ; shallow moderate pacted; mate- 
high erod- high erod- depth to frost action. rial may lose 
ibility. ibility. shale; mod- stability when 
erate to wet or by 
severe limita- frost action; 
tions of slope. presence of 
shale is a 
problem in 
deep cuts. 
Not applicable_| Not appli- Not appli- Soft shale or | Moderate Shale and sand- | Moderately Satisfactory 
cable, cable, hard sand- water- stone at less slow to slow when dry or 
stone at holding than 24 permeability ; properly 
less than capacity ; inches, moderate compacted ; 
24 inches; high erodi- frost action. material may 
high erodi- bility. lose stability 
bility. when wet or 
by frost 
action; pre- 
sence of shale 
is a problem 
in deep cuts. 
Not applicable_} Not appli- Not appli- Unstable Very low Rapid per- Features exeel- } Ideal support 
cable, cable, slopes; high water- meahility; lent; high when con- 
erodibility. holding some initial load-bearing fined; good 
capacity; consolidation capacity ; for subgrades 
rapid per- (settling) high shear or as a 
meahbility ; problem strength; blanket. 
high erodi- when wet. rapid perme- 
bility ; low ability ; little 
fertility. or no con- 
solidation 
Gettling) 
problem when 
wet. 
Not applicable_| Not appli- Not appli- No unfavor- No unfavor- Moderately Low shear Suitable for 
cable, cable. able fea- able fea- slow per- strength; many engi- 
tures, tures. meability; medium to neering uses 
slight to high com- requiring 
severe limita- pressibility. medium 


plasticity and 
moderate to 
low shear 
strength, 
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Soil series 
and map 
symbol 


Fattig (Fa, 
Fe, Wx). 


Flasher (Ff, 
Fh, Fm). 


Fort Collins 
(Fn, Fo, 
Fr). 


Fort Collins 
(Fs, Ft). 


Topsoil 


Fair to 
poor; 
subject 
to wind 
erosion. 


Good____--- 


Good...--.- 
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Suitability as source of— 


Sand 


Not a 
source. 


Good; poor- 
ly graded 
sand and 
some 
fines; 
washing 
to re- 
move 
fines 
needed. 


Nota 
source. 


Poor; too 
many 
fines. 


Gravel 


Not a 
source. 


Nota 


source. 


Not a 
source. 


Not a 
source. 


Taste 5.—Interpretations of 


Features affecting— 


Road fill 


Poor; high 
organic-matter 
content; low 
dry density ; 
moderately 
high volume 
change. 


Good; high den- 
sity when fill is 
compacted; low 
volume change; 
high erodibility. 


Fair; moderate 
dry density; 
moderate to 
high frost ac- 
tion; low shear 
strength; mod- 
erate to low vol- 
ume change; 
highly erodible 
and unstable 
slopes. 


Fair; moderate 
dry density; 
moderate to 
high frost ac- 
tion; low shear 
strength; mod- 
erate to low vol- 
ume change; 
highly erodible 
and unstable 
slopes. 


Highway location 


Medium to high 
compressibility; 
moderate to 
high frost 
action; mod- 
erate corro- 
sivity for un- 
treated steel 
pipe; low load- 
bearing capacity. 


No compressibil- 
ity; good drain- 
age; rapid per- 
meability; very 
low frost action; 
unstable slopes. 


Medium compress- 
ibility and ex- 
pansion; low 
load-bearing ca- 
pacity; some 
consolidation 
(settling) prob- 
lem; ground wa- 
ter saturated 
during irrigation 
season. 


Medium to high 
compressibility; 
moderate to 
high consolida- 
tion (settling) 
problem. 


Farm ponds or sewage lagoons 


Reservoir area 


Embankment 


Variable; local 
investigation 
needed to 
determine 
character of 
bedrock; for 
sewage 
lagoons, 
moderate or 
severe limita- 
tions caused 
by slope. 


Features unfa- 
vorable; soils 
too porous; 
severe limita- 
tions caused 
by slope. 


Moderate limi- 
tations; mod- 
erate perme- 
ability; some 
consolidation 
(settling) 
problem 
when wet; 
moderate 
limitations 
caused by 
slope. 


Limitations 
moderate to 
severe; mod- 
erately rapid 
permeability 
below 20 
inches. 


High organic- 
matter con- 
tent; low dry 
density ; low 
shear strength. 


Permeability high 
in compacted 
embankment; 
high erodibility; 
high piping 
potential. 


Moderately high 
dry density; 
moderate to low 
volume change; 
medium to low 
shear strength; 
high erodibility; 
good work- 
ability. 


Moderately high 
dry density ; 
moderate to low 
volume change; 
moderate to low 
shear strength; 
high erodibility; 
good work- 
ability. 


engineering properties of soils—Continued 


TREASURE COUNTY, MONTANA 


Features affecting—Continued 


Agricultural 
drainage 


Not applicable- 


Not applicable_ 


Moderate per- 
meability; 
unstable side 
slopes in open 
ditches; high 
content of silt 
and very fine - 
sand reduces 
effectiveness 
of tile. 


Unstable and 
highly erod- 
ible side 
slopes. 
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Remarks 
Irrigation | Land leveling | Terraces and Waterways Sewage disposal Building sites 
diversions fields 

Not appli- Not appli- Soft shale and| Shale or bed- | Moderately Moderately Suitable for 

cable, cable. sandstone rock at 12 slow to slow slow to slow some engi- 
at 12 to 40 to 40 permeability ; permeability ; neering uses 
inches; un- inches; shale at var- moderate when dry or 
stable high erod- jable depth; frost action; properly com- 
slopes; high ibility. moderate to moderately pacted; 
erodibility. severe limi- high shrink- materia) may 
tations of swell lose stability 
slope. potential. when wet or 
by frost 
action; pres- 
ence of shale 
is a problem 
in obtaining 
stability in 
deep cuts. 

Not appli- Not appli- Shale or soft | Variable Severe limita- Features excel- | Suitable for 

cable. cable. sandstone depth to tions of slope lent; high many en- 
within 40 bedrock; in steep areas, load-bearing ginecring uses 
inches; high very low ; capacity; high requiring high 
erodibility. water-hold- shear stability and 
ing capac- strength; high shear 
ity; high rapid perme- strength. 
erodibility. ability; little 
or no con- 
solidation 
(settling) 
problem. 

No unfa- No unfa- Moderately to} High erodi- Some consoli- Low shear Suitable for 
vorable vorable highly bility. dation (set- strength; many en- 
features features. erodible, tling) prob- medium to gineering uses 
other than unstable. lem; moder- high com- requiring 
some con- slopes. ate slope limi- pressibility ; medium plas- 
solidation tations in some con- ticity and 
(settling) sloping areas, solidation moderate to 
problem (settling) low shear 
when wet; problem; fair strength, 
high erod- to poor load- 
ibility on bearing capa- 
steep city; low to 
slopes, moderate 

shrink-swell 
potential. 

High erodi- | Cuts deeper | Moderately High erodi- High erodibil- Low shear Suitable for 
bility on than 20 to highly bility. ity in slop- strength; many en- 
steep inches erodible, ing areas. medium to gineering uses 
slopes, may Cx- unstable high com- requiring 

pose sandy slopes. pressibility ; medium 
sub- some consoli- plasticity and 
stratum, dation (set- moderate to 


tling) problem; 
fair to poor 
load-bearing 
capacity ; low 
to moderate 
shrink-swell 
potential. 


low shear 
strength. 
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Tasre 5. 


Interpretations of 


Soil series 


Suitability as source of— 


Features affecting— 


and map Farm ponds or sewage lagoons 
symbol Topsoil Sand Gravel Road All Highway location 
Reservoir area Embankment 
Gilt Edge Fair to Good to | Good to Poor; low dry High compressibil- | No unfavorable | Moderate limita- 
(Ga, Gb). poor. poor; poor, de- density; high ity and expan- features. tions; low dry 
depth to pending volume change. sion; high elas- density; low 
well- on depth ticity; low load- shear strength; 
graded to well- bearing capacity; high volume 
sand or graded high shrink- change; poor 
sand and sand and swell potential; workability. 
gravel; gravel, moderate frast 
variable. action; very 
slow permea- 
bility; high 
corrosivity for 
untreated steel 
pipe, moderate 
corrosivity to 
concrete. 
Glendive Fair to Good; well- | Good; well- | Fair; fair stabil- Very low com- Moderately Fair stability ; 
(Ge, Gg, good.. graded graded ity; moderate pressibility ; rapid perme- permeability 
, Go, sand if sand and permeability moderate frost ability; por- moderate in 
Gs, Gy). fines are gravel at when fill is action; high ous substra- compacted 
washed 3 to 10 compacted ; erodibility tum below 4 embankment; 
out. feet. moderately when exposed feet; water high suscepti- 
high density on banks; in table within bility to erosion 
when fill is places water 5 feet during and piping. 
compacted ; table within 5 irrigation 
high suscepti- feet of surface season. 
bility to piping; during irriga- 
good workabil- tion season. 
ity. 
Glendive, Good_.._-- Nota Nota Fair; fair sta- No unfavorable Moderately Fair stability ; 
fans (Gm). source, source. bility; moder- features. rapid per- permeability 
ate permea- meability ; moderate in 
bility when fill moderate compacted 
is compacted ; limitations embankment; 
moderately caused by high suscepti- 
high density slope. bility to erosion 
when fill is and piping. 
compacted; 
high suscepti- 
bility to piping; 
good work- 
ability. 

Glendive, Good....--- Fair; well- | Good; well- | Fair; fair sta- No unfavorable Substratum too | Severe limitations; 
shallow graded graded bility; moder- features other porous within coarse material; 
Gn). sand; sand and ate permea- than water 22 inches; rapid seepage 

screening gravel bility when fill table within 3 high water rate; highly 
to re- below 14 is compacted; feet in places table part pervious; 
move to 22 moderately during irriga- of year. limited for fill 
gravel inches. high density tion season. material. 
needed. when fill is 


compacted ; 
high suscepti- 
bility to piping; 
good work- 
ability. 


engineering properties of sotls—Continued 
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Features affecting—Continued 


: Remarks 
Agricultural Irrigation - | Land leveling | Terraces and Waterways | Sewage disposal | Building sitcs 
drainage diversions ficlds 
Not applicable_| Not appli- Not appli- Low shear No unfavor- Severe limita- Low load-bear- | Unsuitable for 
cable. cable. strength; able fea- tions; very ing capacity; most engi- 

high vol- tures. slow permea- high shrink- neering Uses; 
ume bility. swell poten- poor subgrade 
change, tial; low material; ma- 
poor work- shear terial stable 
ability. strength; if properly 


Unstable 
ditchbank 
material; 
high erodi- 
bility. 


Not applicable 


No unfavor- 
able fea- 
tures. 


Low water- 
holding 
capacity ; 
suscepti- 
bility to 
wind ero- 
sion; low 
fertility. 


Not appli- 
cable, 


Very rapid 
permea- 
bility; 
very low 
water- 
holding 
capacity. 


Deep cuts 
may ex- 
pose 
infertile 
material. 


Not appli- 
eable. 


Loose, 
coarse 
sand and 
gravel at 
14 to 22 
inches; 
avoid 
deep cuts. 


Not appli- 
cable. 


Highly 
erodible, 
unstable 
slopes. 


Not appli- 
cable, 


Not appli- 
cable. 


High erodi- 
bility ; low 
water-hold- 
ing capac- 
ity. 


Not appli- 
cable. 


No unfavorable 
features other 
than high 
water table 
at times, 


No unfavorable 
features other 
than high 
water table 
at times and 
moderate 
limitations 
of slope. 


No unfavorable 
features other 
than high 
water table 
at times. 


very slow 
permeability. 


Features excel- 
lent; good 
load-bearing 
capacity ; 
high shear 
strength; 
rapid permea- 
bility ; little 
or no consoli- 
dation (set- 
tling) prob- 
Jem; high 
water table 
at times. 


No unfavorable 
features. 


No unfavorable 
features other 
than high 
water table 
at times. 


compacted; 
satisfactory 
where im- 
pervious. 


Suitable for 
many engi- 
neering uses 
requiring high 
stability and 
high shear 
strength. 


Suitable for 
many engi- 
neering uses 
requiring high 
stability and 
high shear 
strength. 


Suitable for 
many engi- 
neering uses 
requiring high 
stability and 
high shear 
strength. 
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Soil series 
and map 
symbol 


Havre (Ha, 


He, Hg, 
Hn, Ho). 


Havre, mod- 
erately 
deep (HI), 


Havre (steep) 
Hp, Hr). 


Topsoil 


Poor; 
moder- 
ate sa- 
linity. 


SOIL SURVEY SERIES 1957, NO, 22 


Suitability as source of— 


Tasiz 5.—Interpretations of 


Features affecting— 


Sand 


Fair to 
good; 
well- 
graded 
sand or 
sand and 
gravel 
within 10 
feet; 
screening 
to re- 
move 
gravel 
needed. 


Fair; well- 
graded 
sand and 
gravel 
below 30 
inches; 
screening 
to re- 
move 
gravel 
needed, 


Poor; well- 
graded 
sand or 
sand and 
gravel 
within 10 
feet; 
screening 
to re- 
move 
gravel 
needed, 


Not a 
source. 


Gravel 


Fair to 
good; 
well- 
graded 
sand or 
sand and 
gravel 
generally 
within 10 
feet but 
as shal- 
low as 4 
feet in 
places. 


Good; well- 
graded 
sand and 
gravel 
below 30 
inches, 


Fair; well- 
graded 
sand and 
gravel 
within 4 
feet in 
some 
places 
but with- 
in 15 
feet in 
most 
places. 


Not a 
source. 


Road fill 


Fair; moderate dry 
density; mod-~ 
erate to high 
frost action; 
low shear 
strength; low 
volume change; 
good work- 
ability. 


Fair; moderate 
dry density; 
moderate to 
high frost 
action; low 
shear strength; 
low volume 
change; good 
workability. 


Fair; moderate 
dry density; 
moderate to 
high frost 
action; low 
shear strength; 
low volume 
change; good 
workability; 
moderate salin- 
ity; high erodi- 
bility. 


Fair to poor; 
moderate dry 
density; mod- 
erate to high 
frost action; 
fair to poor 
compaction 
characteristics; 
poorly graded 
material. 


Highway location 


Farm ponds or sewage lagoons 


= 


Reservoir area 


Embankment 


Medium com- 


pressibility and 
expansion; fair 
to poor load- 
bearing capac- 
ity; seasonally 
high water table 
within 3 feet; 
occasional over- 
flow in places; 
moderate cor- 
rosivity for un- 
treated steel 
pipe. 


Medium com- 


pressibility and 
expansion; fair 
to poor load- 
bearing capac- 
ity; seasonally 
high water table 
within 3 feet; 
occasional over- 
flow in places; 
moderate cor- 
rosivity for un- 
treated steel 
pipe. 


Medium com- 


pressibility and 
expansion; fair 
to poor load- 
bearing capac- 
ity; seasonally 
high water 
table within 3 
feet; occasional 
overflow in 
places; moder- 
ate to severe 
corrosivitiy. 


Medium compress- 


ibility and ex- 
pansion; fair to 
poor load- 
bearing capa- 
city; high erodi- 
bility where 
deep cuts are 
needed; some 
consolidation 
(settling) prob- 
lem; moderate 
to high frost 
action. 


Moderate per- 
meability; 
seasonally 
high water 
table within 
5 feet or less; 
unstable for 
fill material. 


Features un- 
favorable; 
very porous 
substratum 
within 3 feet; 
seasonally 
high water 
table. 


Moderate per- 
meability. 


Slopes of more 
than 8 per- 
cent. 


Poor stability ; 


poor compac- 
tion character- 
istics; permea- 
bility moderate 
in compacted 
embankment; 
moderate to low 
dry density; 
medium com- 
pressibility; 
high erodibility; 
subject to 
piping. 


Poor stability; 


poor compaction 
character- 
istics; permea- 
bility moderate 
in compacted 
embankment; 
moderate to low 
dry density; 
medium com- 
pressibility; 
high erodibility; 
subject to 
piping. 


Poor stability; 


poor compac- 
tion character- 
istics; permea- 
bility moderate 
in compacted 
embankment; 
moderate to low 
dry density; 
medium com- 
pressibility ; 
high erodibility; 
subject to 
piping. 


Poor stability; 


poor compac- 
tion character- 
istics; perme- 
ability moder- 
ate in com- 
pacted em- 
bankments; 
moderate to low 
dry density; 
high erodibility ; 
subject to 
piping. 
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Agricultural 
drainage 


Moderate 
permeability ; 
unstable 
ditchbank 
caused by 
high content 
of silt and 
very fine 
sand, 


No unfavor- 
able features. 


Moderate to 
moderately 
slow per- 
meability ; 
unstable 
ditchbanks; 
high erodi- 
bility; 
moderate to 
high cor- 
rosivity. 


Not applicable_ 


Irrigation 


Features affecting—Continued 


Land leveling 
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Terraces and 
diversions 


No unfavor- 
able 
features. 


No unfavor- 
able fea- 
tures. 


Moderate 
salinity. 


Steep slopes; 
high sus- 
ceptibility 
to erosion; 
use best 
adapted 
irrigation 
system, 


No unfavor- 
able 
features. 


No unfavor- 
able fea- 
tures other 
than loose 
sand and 
gravel at 
22 to 36 
inches. 


No unfavor- 
able fea- 
tures. 


Not appli- 
cable. 


High erodi- 
bility ; 
unstable 
embank- 
ments. 


Loose sand 
and gravel 
at 22 to 36 
inches ; 
availability 
of material 
limited. 


No unfavor- 
able fea- 
tures. 


Not appli- 
cable. 


Waterways 


Sewage disposal 
fields 


Building sites 


Remarks 


No unfavor- 
able fea- 
tures other 
than high 
erodibility. 


No unfavor- 
able features 
other than 
high erodi- 
bility. 


High erodi- 
bility ; 
vegetation 
difficult to 
establish. 


Not appli- 
cable, 


Moderate to 
moderately 
slow permea-~ 
bility ; sca- 
sonally high 
water table 
within 3 feet 
in places. 


No unfavorable 
features 
other than 
scasonally 
high water 
table. 


Moderate to 
moderately 
slow permea- 
bility; sea- 
sonally high 
water table 


in some areas. 


Steepness_...._- 


Low shear 


strength, fair 
to poor load- 
bearing capac- 
ity; medium 
to high com- 
pressibility ; 
seasonally 
high water 
table. 


No unfavorable 


features 
other than 
seasonally 
high water 
table. 


Moderate salin- 


ity; low shear 
strength; fair 
to poor load- 
bearing capac- 
ity; medium 
to high com- 
pressibility ; 
moderate to 
severe corro- 
sivity; sea- 
sonally high 
water table 
in places. 


Poor to fair 


load-bearing 
capacity; low 
shear 
strength; 
medium to 
high compres- 
sibility; mod- 
erate to high 
shrink-swell 
potential; 
some consoli- 
dation (set- 
tling) problem 
when wet. 


Suitable for 


many engi- 
neering uses 
requiring 
medium 
plasticity and 
moderate to 
low shear 
strength, 


Suitable for 


some engi- 
necring uses. 


Suitable for 


some engin- 
neering uses 
where mod- 
erate salinity 
can be toler- 
ated; low 
shear strength. 


Suitable for 


many engi- 
neering uses 
requiring 
medium plas- 
ticity and 
fair to poor 
shear 
strength; low 
load-bearing 
capacity; ma- 
terial poorly 
graded; high 
proportion of 
silt and very 
fine sand. 
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Tasrz 5.—J/nterpretations of 


Soil series 


Suitability as source of— 


Features affecting— 


and map Farm ponds or sewage lagoons 
symbol Topsoil Sand Gravel Road fill Highway location : 
Reservoir area Embankment 
- | a 
Havre, high | Good...-_- Nota Nota Fair to poor; Medium com- , Moderate per- Poor stability; 
(Hd, Hh, source. source. moderate dry pressibility and meability; poor compac- 
Mn, Mo, density; mod- expansion; fair unstable for tion character- 
Mp). erate to high to poor load- fill material; istics; permca- 
frost action; bearing capac- compacted bility moderate 
fair to poor ity; high erod- seal blanket in compacted 
compaction ibility where may be embankments; 
characteristics; deep cuts are needed. moderate to 
| poorly graded needed; some low dry cen- 
| material. consolidation sity; high erodi- 
| (settling) prob- bility; subject 
lem; moderate to piping. 
to high frost 
action. 
Hesper (Hu, | Good_____- Not a Fair; well- | Fair to poor; Medium compress- | Moderate per- Poor stability; 
Hv). source. graded moderate dry ibility and ex- meabilitiy ; poor compac- 
sand and density; mod- pansion; fair to unstable for tion character- 
gravel erate to high poor load-bear- fill material; istics; permea- 
below 6 frost action; ing capacity; compacted bility moderate 
feet in fair to poor high erodibility seal blankets in compacted 
places. compaction where deep cuts may be embankments; 
characteristics; are needed; needed. moderate to 
poorly graded some consoli- low dry den- 
material. dation (set- sity; high erodi- 
tling) problem; bility; subject 
moderate to to piping. 
high frost 
action. 
Hilly gravel- | Not suit- | Good; well- | Good; well- | Good; high stabil- | No unfavorable Features unfa- | Features unfavor- 
ly land able. graded graded ity; high per- features. vorable; soil able; soil not” 
Hw). sand sand and meability when too porous. porous. 
below 6 gravel fill is com- 
to 10 below 6 pacted. 
inches to 10 
with or inches. 
without 
a few 
pebbles; | 
screening 
to re- 
move 
gravel 
may be 
needed, 

Hoven (Hx)_| Not suit- Not a Nota Poor; low dry High compress- No unfavorable | Low dry density; 
able; high source. souree, density; high ibility and features. permeability 
clay volume change; expansion; high slow in com- 
content. high plasticity ; elasticity; high pacted embank- 


very slow 
permeability ; 
poor work- 
ability; high 
plasticity. 


voluine change; 
moderate frost 
action; very 
slow permea- 
bility; high 
corrosivity to 
untreated stecl 
pipe; periodic 
flooding. 


ment; high 
shrink-swell 
potential; high 
compressibility. 
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Fea 


tures affecting—Continued 


Agricultural 
drainage 


Irrigation 


Land leveling 


Terraces and 
diversions 


Waterways 


Sewage disposal 
fields 


Building sites 


Remarks 


Moderate per- 
meability ; 
unstable 
ditchbanks; 


high content | 


of silt and 
very fine 
sand reduces 
efficiency of 
tile. 


Not applicable_ 


Not applicable. 


Not applicable. 


No unfavor- 
able fea- 
tures oth- 
er than 
some con- 
solidation 
(settling) 
problem 
when wet. 


Not appli- 
cable. 


Not appli- 
cable. 


Not appli- 
cable, 


No unfavor- 
wble fea- 
tures. 


Not appli- 
cable. 


Not appli- 
cable. 


Not appli- 
cable. 


High erodibil- 
ity; un- 
stable em-~ 
bankments; 
high sus- 
eeptibility 
to piping. 


No unfavor- 
able fea- 
tures. 


Not appli- 
cable. 


Not appli- 
cable, 


No unfavor- 
able fea- 
tures other 
than high 
erodibility. 


No unfavor- 
able fea- 
tures other 
than high 
erodibihty. 


Not appli- 
cable. 


Not appli- 
cable, 


Moderate to 
moderately 
slow permea- 
bility; some 
consolidation 
(settling) 
problem when 
wet. 


) Moderate to 


moderately 
slow permea- 
bility ; some 
consolidation 
(settling) 
problem 
when wet. 


Features not 
suitable; too 
steep unless 
located on 
more level 
crests and 
ridges. 


Very slow per- 
meability ; 
occasional 
ponding on 
surface, 


Low load-bear- 
ing capacity ; 
low shear 
strength; 
medium to 
high compres- 
sibility ; 
moderate to 
high frost ac- 
tion; some 
consolidation 
(settling) 
problem. 


Low load-bear- 
ing capacity; 
low shear 
strength; 
medium to 
high com- 
pressibility ; 
moderate to 
high frost ac- 
tion; some 
consolidation 
(settling) 
problem. 


No unfavorable 
features; 
high load- 
bearing 
capacity ; 
very rapid 
permeability. 


Features not 
suitable, 


Suitable for 
many engi- 
neering uses 
requiring 
medium plas- 
ticity and 
fair to poor 
shear 
strength; low 
load-bearing 
capacity; ma- 
terial poorly 
graded; high 
proportion of 
silt and very 
fine sand, 


Suitable for 
many engi- 
necring uses 
requiring 
medium plas- 
ticity and 
fair to poor 
shear 
strength; 
low load- 
bearing ca- 
pacity ; 
material 
poorly graded; 
high propor- 
tion of silt 
and very fine 
sand. 


Ideal support 
when con- 
fined; good 
for subgrades 
or as a 
blanket. 


Unsuitable for 
most engi- 
necring uses; 
poor subgrade 
material; fair 
to good 
stability if 
material is 
properly com- 
pacted; satis- 
factory where 
impervious. 
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Taser 5.—/nterpretations of 
Suitability as source of— Features affecting— 
Soil series 
and map Farm ponds or sewage lagoons 
symbol Topsoil Sand Gravel Road fill Highway location 
Reservoir area Embankment 

Hoven Not suit- Not a Nota Poor; high dis- High compress- No unfavorable | Low dry density; 
(saline) able. source. source. persion; very ibility and features. material is 
(Hy). slow perme- expansion. impervious if 

ability when compacted. 
fill is compacted; 

very unstable 

slopes; high 

volume change. 

Hysham Not suit- Poor; well- | Poor; well- | Poor; high dis- Low load-bearing | No unfavorable | Low stability; 
(Ht, Hz, able. graded graded persion; very capacity; low features. low dry density; 
Lu, Ly). sand and sand and slow perme- shear strength; high erodibi- 

gravel gravel ability when medium com- lity; high dis- 

below 15 below 15 fill is com- pressibility ; persion; high 

feet. feet. pacted; low moderate to susceptibility 
stability; high high frost to piping; high 
erodibility ; action; unstable to very high 
high suscep- slopes; high salinity; high 
tibility to corrosivity. corrosivity. 
piping; high 
salinity. 

Laurel (Ax, Not suit- Nota Poor; on Poor; high dis- Low load-bearing | No unfavorable | Low stability; low 

Cn, La). able. source. lower persion; very capacity; low features. dry density; 
terraces, slow permea- shear strength; high erodibi- 
well- bility when fill medium com- lity; high dis- 
graded is compacted; pressibility ; persion; high 
gravel low stability ; moderate to susceptibility 
and sand high erodibility ; high frost to piping; high 
within 10 high suscep- action; unstable to very high 
feet. tibility to slopes; high salinity; high 
piping; high corrosivity. corrosivity. 
salinity. 

Laurel (La, Not suit- Poor; well- | Poor; well- | Poor; very high High water table High water Low stability; 
Lb). able. graded graded salinity; high within 2 feet of table within low dry den- 

sand sand and dispersion; very surface most of 2 feet of sur- sity ; high 

with gravel low compacti- year; low load- face most of erodibility; 
gravel below 8 bility. bearing ca- year; very high dispersion; 
below 8 feet. pacity; low high salinity. high suscepti- 
feet; shear strength; bility to piping; 
screening high dispersion; high to very 

to re- unstable slopes; high salinity; 
move very high high corro- 
gravel corrosivity. sivity. 

needed. 
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Features affecting—Continued 


Agricultural 
drainage 


Very slow per- 
meahbility ; 
high dis- 
persion; 
high shrink- 
swell poten- 
tial; strong 
salinity and 
alkalinity; 
high to very 
high corro- 
sivity, 


Very slow per- 
meahility ; 
high dis- 
persion; 
high shrink- 
swell poten- 
tial; strong 
salinity and 
alkalinity; 
high to very 
high corro- 
sivity. 


Very slow per- 
meability ; 
high dis- 
persion; high 
shrink-swell 
potential; 
strong 
salinity and 
alkalinity ; 
high to very 
high corro- 
sivity. 


High water 
table within 
2 feet of sur- 
face most of 
year; very 
slow per- 
meahbility; 
unstable 
slopes; high 
dispersion ; 
very high 
corrosivity. 


Irrigation 


Very slow 
permea- 
bility; 
high dis- 
persion; 
high 

salinity 
and alka- 
linity; 
very poor 
work- 
ability. 


Very slow 
permea- 
bility; 
high dis- 
persion ; 
high 
salinity 
and alka- 
linity ; 
very poor 
worka- 
bility. 


Very slow 
permea- 
bility; 
high dis- 
persion ; 
high 
salinity 
and alka- 
linity; 
very poor 
work- 
ability. 


Very high 
salinity 
and alka- 
linity; 
very slow 
permea~ 
bility ; 
high dis- 
persion ; 
high 
water 
table. 


Land leveling | Terraces and Waterways 

diversions 

Highly Unstable High ero- 
saline sub- slopes; dibility; 
soil may high vol- strong 
be ex- ume change; salinity 
posed by very slow and alka- 
leveling; permea- linity; 
poor bility; very slow 
work- vegetation permea- 
ability. very bility; 

difficult to vegetation 
estallish ; difficult to 
high dis- establish, 
persion. 

Highly Unstable High ero- 
saline sub- slopes; high dibility; 
soil may volume strong 
be exposed change; salinity 
by level- very slow and alka- 
ing; poor permea- linity; 
work- bility ; very slow 
ability. vegetation permea- 

very bility; 
difficult to vegetation 
establish; difficult to 
high dis- establish. 
persion. 

Highly Unstable High ero- 
saline sub- slopes; high dibility ; 

. soil may volume strong ~* 
be exposed change; salinity 
by level- very slow and alka- 
ing; poor permea- linity; very 
worka- bility; slow per- 
bility. vegetation meability ; 

very vegetation 
difficult to difficult to 
establish; establish. 
high dis- 

persion, 


High water 
table; 
high 
salinity. 


Not appli- 
cable, 


Not appli- 
cable. 


Sewage disposal 
fields 


Building sites 


Remarks 


Very slow per- 
meahbility ; 
high disper- 
sion; high 
shrink-swell 
potential; 
high corro- 
sivity. 


Very slow per- 
meahility ; 
high disper- 
sion; high 
corrosivity. 


Very slow per- 
meahility ; 
high disper- 
sion; high 
corrosivity. 


High water 
table within 
2 feet of sur- 
face most of 
year; slow 
permeability ; 
high disper- 
sion; very 
high corro- 
sivity. 


Low load-bear- 
ing capacity; 
high shrink- 
swell poten- 
tial; low 
shear 
strength; 
very slow 
permea- 
bility; high 
corrosivity. 


Low load-bear- 
ing capacity; 
low shear 
strength; low 
to moderate 
shrink-swell 
potential; 
very slow 
permeability ; 
high corro- 
sivity. 


Low load-bear- 
ing capacity; 
low shear 
strength; low 
to moderate 
shrink-swell 
potential; 
very slow 
permeability ; 
high corro- 
sivity. 


Shallow water 
table within 2 
feet of surface 
most of year; 
low load- 
bearing ca- 
pacity; slow 
permeahility ; 
very high 
corrosivity ; 
low shear 
strength, 


Not suitable for 
most engi- 
neering uses, 
because, of 
high alka- 
linity. 


Not suitable for 
most engi- 
neering uses, 
because of 
high alka- 
linity. 


Not suitable for 
most engi- 
neering uses, 
because of 
high alka- 
linity. 


Not suitable for 
most engi- 
neering uses, 
because of 
high alka- 
linity. 
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Taste 5.—/nterpretations of 


Soil series 


Suitability as source of— 


Features affecting— 


and map Farm ponds or sewage lagoons 
symbol Topsoil Sand Gravel Road fill Highway location 
Reservoir area Embankment 
Lismas (Lc, | Not suit- | Nota Nota Poor; low dry High compressi- No unfavorable | Low dry density; 
LA, able; source, source. density; high bility and ex- features; low shear 
Lg, Pe, high volume change; pansion; high condition of strength; high 
Pk). clay high com- elasticity; high bedrock at volume change; 
content; pressibility; shrink-swell site deter- poor work- 
salinity. poor work- potential; very mine favor- ability, 
bility. slow permea- ability, 
bility; unstable 
slopes where 
deep cuts ex- 
pose shale; 
poor worka- 
bility; high 
corrosivity to 
untreated steel 
pipes. 

Lohmiller Good___.-- Poor; well- | Fair; well- Fair to poor; Medium com- Seasonal water Medium com- 
(Ho, Lh, graced graded moderately pressibility and table within pressibility; 
Lo). sand sand and high dry den- expansion; high 3 to 5 feet; moderate dry 

with gravel; sity; low shear frost action; moderate density; per- 
gravel below 10 strength; high capillarity ; permeability meability slow 
below 10 feet in medium plas- moderate cor- in lower in compacted 
feet; most ticity; mod- rosivity; sea- substratum. embankment; 
screen- places, erate volume sonal water moderate 

ing to change. able within 3 shrink-swell 
remove to 5 feet, potential, 
gravel 

needed. 

Lohmiller, Good__._-- Poor; poor- | Nota Fair to poor; Medium com- Moderate per- Medium compress- 
high (Hp, ly graded source, moderately pressibility and meability in ibility; mod- 
Hr, Lm, sand with high dry den- expansion; high substratum; erate dry den- 
Lr, Ls, fines may sity; low shear frost action; compacted sity; perme- 
Lt, Lu, oceur strength; medi- high eapillariby ; seal blanket ability slow in 
Ly). below um plasticity; moderate cor- = may be compacted em- 

5 feet; moderate yol- Tosivity. needed, bankment; mod- 
washing ume change. erate shrink- 

to remove swell potential. 
gravel 

needed. 

Lohmiller, Fair to Poor; well- | Fair; well- | Fair to poor; Water table at or | Features un- Shallow depth to 

wet (Ln). good, graded graded moderately high near surface favorable; water table. 
sand or sand and dry density; most of the water table 
sand and gravel low shear year; high com- too high, 
gravel ' below 6 strength; medi- pressibility ; 
may inches in um plasticity; high corro- 
occur places. moderate vol- sivity. 
below 6 ume change. 
feet. 

Marias, Not suit- ; Nota Not a Poor; low dry High compressi- No unfavorable | Low dry density; 
saline- able; source. source, density; high bility and features, poor compacti- 
alkali high volume change; expansion; high bility; perme- 
(Ma). alkalin- high plasticity; elasticity; high ability very 

ity; very slow per- shrink-swell slow in 
soil meability; poor potential; mod- compacted em- 
crusty. workability; erate frost bankment, 


unstable slopes. 


action; very 
slow perme- 
ability; mod- 
erate to high 
corrosivity, 
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Features affecting—Continued 


Moderately 
slow to slow 
permea- 
bility; ditch- 
banks un- 
stable. 


Moderately 
slow to slow 
permeabil- 
ity; diteh- 
banks un- 
stable. 


Moderately 
slow to slow 
permeabil- 
ity; ditch- 
banks 
unstable. 


Very slow per- 
meability; 
high dis- 
persion, 


No unfavor- 
able fea- 
tures, 


No unfay- 
orable 
features. 


Water table 
too near 
to surface; 
strong 
salinity ; 
deep 
drains 
needed. 


Very slow 
permeabil- 
ity; poor 
work- 
ability. 


No unfavor- 
able fea- 
tures, 


No unfav- 
orable 
features, 


Water table 
too near 
to surface. 


Deep cuts 
expose 
saline sub- 
stratum; 
poor 
work- 
ability. 


too shallow 
to shale. 


No unfavor- 
able fea- 
tures. 


No unfav- 
orable 
features, 


Not appli- 
able. 


Low shear 
strength; 
high dis- 
persion; 
poor work- 
ability; low 
fertility. 


No unfavor- 
able fea- 
tures. 


No unfay- 
orable 
features. 


Not appli- 
cable. 


Vegetation 
difficult to 
establish ; 
saline sub- 
stratum, 


than 20 
inches to 
platy clay 
shale; very 
slow permea- 
bility ; high 
shrink-swell 
potential; 
steep slopes. 


Seasonally high 
water table 
within 3 to 5 
feet; mod- 
erately slow 
permeability. 


Moderately 
slow per- 
meability. 


Features not 
suitable; 
water table 
too near to 
surface, 


Very slow per- 
meability ; 
high disper- 
sion; high 
shrink-swell 
potential; 
moderate to 
severe limita- 


tions of slope. 


poor shear 
strength; 
high shrink- 
swell poten- 
tial; very 
slow permea- 
bility; high 
compressi- 
bility. 


Seasonally high 
water table; 
low load- 
bearing ca- 
pacity; slow 
to moderately 
slow permea- 
bility; mod- 
erate shrink- 
swell poten- 
tial. 


Low load- 
bearing ca- 
pacity; low 
shear 
strength; 
low to mod- 
erate shrink- 
swell poten- 
tial. 


Features not 
suitable; 
water table 
too near to 
surface. 


Low load- 
bearing po- 
tential; low 
shear 
strength; 
high shrink- 
swell poten- 
tial; very 
slow perme- 
ability. 


Remarks 
Agricultural Irrigation | Land leveling | Terraces and Waterways Sewage disposal Building sites 
drainage diversions fields 
Not applicable_| Not appli- Not appli- Slopes too Not appli- Features not Low load-bear- | Unsuitable for 
eable. cable. stecp; soils cable. suitable; less ing capacity ; most engi- 


neering uses; 
poor subgrade 
material ; 
material stable 
if properly 
compacted; 
satisfactory 
where im- 
pervious. 


Suitable for 


some engi- 
neering uses 
allowing low 
shear strength; 
material 
stable if com- 
pacted and 
dry. 


Suitable for 


some engineer- 
ing uses with 
low shear 
strength; 
material 
stable if com- 
pacted and 
dry. 


Suitable for some 


engineering 
uses with low 
shear strength; 
material stable 
if compacted 
and dry. 


Unsuitable for 


most engi- 
neering uses; 
poor subgrade 
material; 
material 
stable if prop- 
erly com- 
pacted; satis- 
factory where 
impervious. 
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Soil series 


Suitability as source of— 


Tasie 5.—/nterpretations of 


Features affecting —~ 


and map . . Farm ponds or sewage lagoons 
symbol Topsoil Sand Gravel Road fill Highway location 
Reservoir area Embankment 

Marias, Not suit- Not a Not a Poor; low dry High compressi- No unfavorable | Low dry density; 
saline- able; source, source. density; high bility and ex- features other poor compacti- 
alkali or high volume change; pansion; high than moder- bility; perme- 
saline alkalin- high plasticity; elasticity; high ate limita- ability very 
(Mb, Mc, ity; soil very slow per- shrink-swell tions caused slow in com- 
Md, Me) crusty. meability; poor potential; mod- by slope. pacted embank- 

workability; erate frost ac- ment, 
unstable slopes. tion; very slow 

permeability; 

moderate to 

high corrosiv- 

ity. 

Marias and Fair; high | Nota Nota Poor; low dry High compressi- No unfavorable | Low dry density; 
Promise clay source. source, density; high bility and ex- features other poor compacti- 
(Mf). content. volume change; pansion; high than moder- bility; permea- 

high plasticity; elasticity; high ate limita- bility very slow 
very slow per- shrink-swell tions caused in compacted 
meability; poor potential; mod- by slope. embankment. 
workability; erate frost ac- 
unstable slopes. tion; very slow 

permeability; 

moderate to 

high corrosivity. 

McRae (Mk, | Good_----- Nota Not a Fair to poor; Medium compress- | Moderate per- Poor compaction 

MI, Mm). source. source, moderate dry ibility and ex- meability; a characteristics; 
density; moder- pansion; fair to compacted low stability; 
ate to high frost poor load-bear- seal blanket permeability 
action; fair to ing capacity; may be moderate in 
poor compac- high erodibility needed, compacted em- 
tion character- where deep bankments; 
isties; poorly cuts are needed; moderate to low 
graded mate- some consolida- dry density; 
rials. tion (settling) medium com- 
problem when pressibility; sub- 
wet. ject to piping. 

McRae (Mn, | Good_-_---- Not a Not a Fair to poor; Medium compress- | Moderate per- Poor compaction 
Mo, Mp). source, source, moderate dry den- ibility and ex- meability; a characteristics; 

sity; moderate pansion; fair to compacted low stability; 
to high frost poor load-bear- seal blanket permeability 
action; fair to ing capacity; may be moderate in 
poor compac- high erodibility needed. compacted em- 


tion character- 
istics; poorly 
graded mate- 
rials, 


where deep 


cuts are needed; 


some consolida- 
tion (settling) 
problem when 
wet. 


bankments; 
moderate to low 
dry density; 
medium com- 
pressibility ; sub- 
ject to piping. 


engineering properties of soits—Continued 


TREASURE COUNTY, MONTANA 
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Agricultural 
drainage 


Irrigation 


Features affecting—Continued 


Land leveling 


Terraces and 
diversions 


Waterways 


Sewage disposal 
fields 


Building sites 


Remarks 


Not applicable_ 


Not applicable. 


Not applicable. 


Moderate to 
moderately 
slow perme- 
ability; un- 
stable ditch- 
banks; high 
content of 
silt and very 
fine sand 
reduces effi- 
ciency of 
tile. 


Not appli- 
cable, 


Not appli- 
cable. 


Not appli- 
cable. 


No unfavor- 
able fea- 
tures other 
than some 
consoli- 
dation 
(settling) 
problem 
when wet. 


Not appli- 
cable. 


Not appli- 
cable. 


Not appli- 
cable, 


No unfavor- 
able 
features, 


Not appli- 
cable, 


Rolling topog- 
raphy; high 
shrink- 
swell po- 
tential; 
poor 
workability. 


Not appli- 
cable. 


High erodi- 
bility; un- 
stable em- 
bankments; 
high sus- 
ceptibility 
to piping. 


Vegetation 
difficult to 
establish; 
saline sub- 
stratum. 


Rapid runoff 
rate; very 
slow per- 
meability. 


High erodi- 
bility. 


No unfavor- 
able fea- 
tures other 
than high 
erodibility. 


Very slow per- 
meability ; 
high disper- 
sion; high 
shrink-swell 
potential; 
moderate to 
severe limita- 
tions of slope. 


Shale at depth 
of less than 
32 inches; 


very slow per- 


meability; 
high shrink- 
swell poten- 
tial; moder- 
ate limita- 
tions of slope. 


Moderate per- 
meability ; 
severe limita- 
tions of slope. 


Moderate per- 
meability ; 
moderate 
limitations of 
slope. 


Low load-bear- 
ing potential; 
low shear 
strength; 
high shrink- 
swell poten- 
tial; very 
slow perme- 
ability. 


Low load-bear- 
ing potential; 
low shear 
strength; 
high shrink- 
swell poten- 
tial; very 
slow per- 
meahbility. 


Poor to fair 
load-bearing 
capacity ; low 
shear 
strength; me- 
dium to high 
compressibil- 
ity; moderate 
to high frost 
action; some 
consolidation 
(settling) 
problem when 
wet. 


Poor to fair 
load-bearing 
capacity; low 
shear strength; 
medium to 
high compress- 
ibility; mod- 
crate to high 
frost action; 
some consoli- 
dation 
(settling) 
problem when 
wet. 


Unsuitable for 
most engi- 
neering uses; 
poor subgrade 
material; 
material 
stable if prop- 
erly com- 
pacted; satis- 
factory where 
impervious. 


Unsuitable for 
most engineer- 
ing uses; poor 
subgrade ma- 
terial; mate- 
rial stable if 
properly com- 
pacted; satis- 
factory where 
impervious, 


Suitable for 
many engineer- 
ing uses; re- 
quiring medi- 
um plasticity 
and fair to 
poor shear 
strength and 
load-bearing 
capacity; ma- 
terial con- 
tains high 
proportion of 
silt and very 
fine sand. 


Suitable for 
many engi- 
neering uses; 
requiring me- 
dium plastic- 
ity and fair to 
poor shear 
strength and 
load-bearing 
capacity; ma- 
terial con- 
tains high pro- 
portion of silt 
and very fine 
sand. 
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Tasie 5.—/nterpretations of 


Soil series 
and map 
symbol 


Topsoil 


Suitability as source of — 


Features affecting— 


Sand 


Gravel 


Road fill 


Highway location 


Farm ponds or sewage lagoons 


Reservoir area 


Embankment 


Midway 
(Lf, Mr, 
Ms). 


Midway 
(Mt, Mv). 


Midway 
(Mu), 


Nihill (Mu, 
Na). 


Fair; low 


fertility. 


Poor; low 


fertility. 


Poor; low 


fertility. 


Fair; soils 
gravel- 
ly; low 


fertility. 


Not a 
source. 


Nota 
source. 


Fair; well- 
graded 
sand 
with 
gravel on 
ridges, 
crests, 
and 
upper 
parts of 
slopes 
with no 
over- 
burden; 
screening 
to re- 
move 
gravel 
needed. 


Not a 
source. 


Not a 
source. 


Good; well- 
graded 
sand 
and 
gravel on 
ridges, 
crests, 
and 
upper 
parts of 
slopes 
with no 
over- 
burden. 


Poor to 
good; 
well- 
graded 
gravel. 


Fair to poor; 
medium plas- 
ticity; moder- 
ately high dry 
density; low 
shear strength; 
moderate vol- 
ume change. 


Fair to poor; 
medium plas- 
ticity; mod- 
erately high 
dry density; 
low shear 
strength; mod- 
erate volume 
change. 


Fair to good; 
presence of 
gravel makes 
better fill, shale 
within 15 inches 
on lower parts 
of slopes. 


Good; good work- 
ability; good 
compaction 
characteristics; 
high dry den- 
sity; high shear 
strength; good 
for subgrade. 


Medium com- 
pressibility ; 
high ecapil- 
larity; slow 
permeability; 
moderate frost 
action; unstable 
slopes when 
deep cuts ex- 
pose shale. 


Steep and rough 
broken topog- 
raphy; 8 to 12 
inches to shale; 
unstable slopes 
when deep cuts 
expose shale; 
moderate frost 
action; mod- 
erate to high 
corrosivity. 


Steep and rough 
broken topog- 
raphy; less 
than 15 inches 
to shale; un- 
stable slopes 
when deep cuts 
expose shale; 
moderate frost 
action. 


High load-bearing 
capacity ; little 
or no com- 
pressibility ; 
moderate 
permeability. 


Seepage may 
occur along 
some strata; 
severe limi- 
tations caused 
by slope; 
local site in- 
vestigation 
needed; 
slopes too 
steep. 


Features un- 
favorable for 
sewage la- 
goons; slopes 
too steep; 
local site 
investigation 
needed to 
determine 
feasibility 
for use as 
reservoir 
areas, 


Features un- 
favorable for 
sewage la- 
goons; slopes 
too steep; 
local site 
investigation 
needed to 
determine 
feasibility 
for use as 
reservoir 
areas, 


Moderately 
rapid per- 
meability ; 
slopes too 
steep for 
lagoons; local 
investigation 
of site needed 
for reservoir 
areas, 


Medium com- 
pressibility ; 
moderate dry 
density; per- 
meability slow 
in compacted 
embankment; 
moderate vol- 
ume change. 


Medium com- 
pressibility ; 
moderate dry 
density; per- 
meability slow 
in compacted 
embankment; 
moderate vol- 
ume change. 


Medium com- 
pressibility; 
moderate dry 
density; per- 
meability slow 
in compacted 
embankment; 
moderate vol- 
ume change. 


Permeability 
moderately 
high in com- 
pacted embank- 
ment; fair 
stability; low 
resistance to 
piping. 
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engineering properties of soils—Continued 


Features affecting—Continued 


Remarks 
Agricultural Trrigation Land leveling | Terraces and Waterways Sewage disposal Building sites 
drainage diversions fields 
Not applicable_| Not appli- Features un- | Features un- | High erod- Moderately Medium load- Suitable for 
cable. favorable; favorable; ibility ; slow to slow bearing some engi- 
soils too soils too shale at permeability; potential; neering uses; 
steep and steep and less than shale at depth low shear low shear 
too shal- too shal- 20 inches. of less than strength; strength; 
low to low to 20 inches; medium to material 
shale, shale. severe limita- high com- stable if com- 
tions of slope. pressibility ; pacted. 


Not applicable- 


Not applicable 


Not applicable_ 


Not appli- 
cable, 


Not appli- 
cable. 


Not appli- 
cable. 


796-973—67T——_9 


Features un- 
favorable; 
soils too 
steep and 
too shal- 
low to 
shale, 


Features un- 
favorable; 
soils too 
steep and 
too shal- 
low to 
shale. 


Not appli- 
cable. 


Features un- 
favorable; 
soils too 
steep 
ancl too 
shallow to 
shale. 


Features un- 
favorable; 
soils too’ 
steep and 
too shal- 
low to 
shale. 


Not applica- 
ble. 


Not appli- 
cable; 
slopes too 
steep. 


Not appli- 
cable; 
slopes too 
steep. 


Not applica- 
ble. 


Features un- 
favorable; 
soils too 
steep and too 
shallow to 
shale, 


Features not 
suitable un- 
less sewage 
lagoons are 
located on 
crests and 
ridges that 
are not so 
steep and are 
gravelly, 


Features not 
suitable; 
soils too 
steep. 


moderate to 
high frost 
action; mod- 
erate shrink- 
swell poten- 
tial. 


Medium load- 
bearing 
potential; low 


shear strength; 


medium to 
high com- 
pressibility ; 
moderate to 
high frost 
action; mod- 
erate shrink- 
swell poten- 
tial. 


Features not 
suitable un- 
less site 
located on 
erests and 
ridges of 
Nihill soils. 


Features good; 
high load- 
bearing ca- 
pacity; high 
shear 
strength; 
moderate per- 
meability ; 
little or no 
consolidation 
(settling) 
problem, 


Suitable for 
some engi- 
neering 
uses; low 
shear strength; 
material 
stable if 
compacted. 


Suitable for 
some engi- 
necring uses; 
low shear 
strength; 
material 
stable if com- 
pacted, 


Suitable for en- 


gineering uses 
needing mate- 
rial with high 
shear strength; 
good compac- 
tion charac- 
teristics; high 
stability when 
dry. 
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Taser 5. 


Interpretations of 


Suitability as source of— 


Road fill 


Highway location 


Features affecting— 


Farm ponds or sewage lagoons 


Reservoir area 


Soil series 
and map 
symbol Topsoil Sand Gravel 

Nunn (Ne, Good...) Nota Nota 
Nd, Nm, souree. source. 
Nn, No, 

Nu, Nx). 

Pierre (Ld, Poor to Not a Nota 
Me, Pa, not suit- source. souree. 
Pe, Pk). able; 

high 
clay. 
content; 
some 
soils 
strongly 
alkaline 
and 
crusty. 

Renohill Good_-..-- Not a Not a 
(Rn). source. source. 

Riverwash Not suit-. | Good; well- | Good; well- 
‘Rw). able. graded | — graded 

sand; sancl andl 
screen- gravel. 
ing to re- | 

move 

gravel 

needed. 


Fair to poor; 
medium plas- 
ticity ; moderate 
dry density; 
low shear 
strength; fair 
compaction 
characteristics; 
slow permea- 
bility when fill 
is compacted; 
moderate vol- 
ume change. 


Poor; low dry 
density; high 
volume change; 
very slow per- 
meability; high 
plasticity; poor 
workability. 


Fair to poor; 
medium plas- 
ticity; moder- 
ate to low dry 
density; low 
shear strength; 
low stability ; 
high erodibility ; 
moderate vol- 
ume change; 
fair compac- 
tion character- 
istics. 


Good for sub- 
grace. 


Medium to high 
compressibility 
and expansion; 
high capillarity ; 
moderate to 
high frost 
action; low 
to moderate 
corrosivity. 


High compressi- 
bility and ex- 
pansion; high 
elasticity; ° 
moderate to 
high frost 
action; high 
shrink-swell 
potential; very 
slow permea- 
bility; low 
load-bearing 
capacity; shale 
below 20 to 40 
inches; mod- 
erate to high 
corrosivity. 


Shale at 26 to 40 
inches; mecli- 
um to high 
compressibility ; 
high eapillarity; 
high frost action; 
limited for use as 
fill material. 


Subject to annual 
overflow. 


No unfavorable 
features other 
than mod- 
erate Jimita- 
tions on 
slopes of more 
than 2 
percent. 


No unfavorable 
features; con- 
dition of bed- 
rock at site 
determines 
favorability; 
for sewage 
lagoons, 
severe limita- 
tions caused 
by slope. 


Seepage along 
bedrock 
strata in 
some areas; 
local site in- 
vestigation 
necessary ; 
for sewage 
lagoons, se- 
vere limita- 
tions caused 
by slope. 


Not applicable. _ 


Embankment 


Fair stability; 
moderate dry 
density; fair 
compaction 
characteristics; 
permeability 
slow in com- 
pacted embank- 
ments; low 
shear strength; 
moderate vol- 
ume change; 
low resistance to 
piping; fair 
workability. 


Low dry density; 
low shear 
strength; high - 
volume change; 
permeability 
very slow in 
compacted em- 
bankments; 
poor compaction 
characteristics; 
poor work- 
ability. 


Moderately high 
dry density; 
low shear 
strength; mod- 
erate volume 
change; fair 
to good stability ; 
fair compaction 
characteristics; 
medium to high 
compressibility; 
permeability 
slow in com- 
pacted em- 
bankment; fair 
compaction 
characteristics. 


Not applicable____ 


engineering properties of soils—Continned 
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Features affecting—Continued 


Agricultural 
drainage 


Trrigation 


Land leveling 


Terraces and 
diversions 


Waterways 


Sewage disposal 
ficlds 


Building sites 
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Remarks 


Slow to mod- 
erately slow 
permeabil- 
ity; poor 
stability on 
ditehbanks, 


Not appli- 
cable. 


Not applicable_ 


Not applicable. 


No unfavor- 
able fea- 
tures. 


Not appli- 
cable. 


Not appli- 
eable. 


Not appli- 
cable. 


No unfavor- 
able fea~ 
tures. 


Not appli- 
cable. 


Not appli- 
cable. 


Not appli- 
cable. 


Moderate 
shear 
strength; 
moderate 
erodibility ; 
fair worka- 
bility. 


Not appli- 
eable. 


Shale at 
depth of 26 
to 40 


inches; roll- 
ing topog- 
raphy; 

high erod- 
ibility. 


Not appli- 
cable. 


High erocli- 
bility. 


Not appli- 
cable. 


Shale at 26 
to 40 inch- 
es; high 


erodibility; 


vegetation 
difficult to 
establish. 


Not appli- 
eable. 


Slow to meder- 
ately slow 
permeability ; 
moderate 
shrink-swell 
potential; 
moderate lim- 
itations of 
slope in slop- 
ing areas, 


Features not 
suitable; 
shale at depth 
of 18 to 40 
inches; very 
slow per- 
meability. 


Shale at depth 
of 26 to 40 
inches; slow 
to moderately 
slow perme- 
ability, 


Not applicalle__ 


Low load-bear- 
ing capacity ; 
low shear 
strength; 
slow to mod- 
eratcly slow 
permeability ; 
moderate to 
high frost ac- 


tion; moder- 
ate shrink- 
swell poten- 
tial, 


Features not 
suitable; low 
load-bearing 
capacity; 
high shrink- 
swell poten- 
tial; mod- 
erate to high 
frost action; 
low shear 
strength; very 
slow per- 
meability. 


Low load-bear- 
ing capacity; 
low shear 
strength; 
slow permea- 
bility; mod- 
erate to high 
frost action; 
moderate 
shrink-swell 
potential; 
shale within 
26 to 40 
inches. 


Not applicakle__ 


Unsuitable for 


most engineer- 
ing uses; poor 
subgrade ma- 
terial; mate- 
rial stable if 
properly com- 
pacted; satis- 
factory where 
nearly imper- 
vious. 


Unsuitable for 


most engi- 
necring uses; 
poor subgrade 
material; 
material 
stable if 
properly 
compacted; 
satisfactory 
where 
impervious. 


Unsuitable for 


most engi- 
neering uses; 
poor subgrade 
material; ma- 
terial stable 
if properly 
compacted; 
satisfactory 
where im- 
pervious. 


Good source of 


well-gracded 
material with 
vety few 
fines, 
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Tanie 5,—/nterpretations of 


Suitability as source of— Features affecting— 


Soil series 
and map Farm ponds or sewage lagoons 
symbol Topsoil Sand Gravel Road fill Highway location 
Reservoir area Embankment 

Sage (Sa)----) Not suit- Poor; well- | Poor; well- | Poor; very strong | Water table with- | Features un- High compressi- 

. able; graded graded salinity; high in 5 feet all favorable; bility; low 
very sand or sand and dispersion; poor year and with- high water shear strength; 
strong sand gravel compaction in 2 feet during table; low poor compac- 
salinity with below 10 characteristics; some seasons; stability. tion character- 
and al- gravel feet in low dry density; low stability; istics; high dis- 
kalinity. below 10 places. low stability ; high compress- persion; perme- 

feet in high erodibility; ibility; high ability very 
places. high suscepti- consolidation slow in com- 
bility to piping; (settling) prob- pacted em- 
high volume lem; low shear bankment; 
change; poor strength; low very poor work- 
workability. load-bearing ability; high 
capacity; high susceptibility 
to very high to piping. 
corrosivity. 

Sage (Sc)--._| Not suit- Poor; well- | Poor; well- | Poor; very strong | High compressi- No unfavorable | High compressi- 
able; graded graded salinity; high bility; low sta- features. bility; low 
very, sand or sand and dispersion; poor bility; low load- shear strength; 
strong sand with gravel compaction bearing capac- poor compac- 
salinity gravel below 10 characteristics; ity; low shear tion character- 
and below 10 feet in low dry density; strength; high istics; high 
alkalin- feet in places. low stability; shrink-swell ca- dispersion; per- 
ity. places. high erodibil- pacity ;-very meability very 

ity; high sus- high corrosivity. slow in com- 

ceptibility to pacted embank- 

piping; high ment; very 

volume change; poor workabil- 

poor workabil- ity; high sus- 

ity. ceptibility to 
piping. 

Shale out- Not suit- | Nota Not a Poor; low dry Very steep and No unfavorable | Features un- 

crop (Sh). able. source. source. density; high rough broken features. favorable. 
volume change; topography ; 
unstable slopes; low availability 
low permeabil- of construction 
ity when fill is material. 
compacted. 
Shonkin Good_---- Fair; well- | Fair; well- | Fair to poor; low Ponding for short) | Overflow; best Low dry density; 
(Sk). graded graded dry density; low periods most suited for low shear 
sand with sand and permeability years; high dugouts. strength; high 
gravel gravel when fill is compressibility volume change; 
below 5 below 5 compacted; and expansion; poor workabil- 
feet on feet on moderate to high elasticity. ity. 
terraces; terraces; high volume 
screening nota change; poor 
to re- source compaction 
move on up characteristics. 
gravel lands. 
needed; 
not a 
source on 
uplands. 


engineering properties of soils—Continued 


Agricultural 
drainage 


Trrigation 
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Features affecting—Continued 


Land leveling 


Terraces and 
diversions 


Very slow 
permeability; 
high disper- 
sion; unstable 
ditchbanks; 
high erodi- 
bility; high 
to very high 
corrosivity. 


Very slow per- 
meability; 
high disper- 
sion; un- 
stable ditch- 
banks; high 
erodibility; 
high to very 
high cor- 
rosivity. 


Not applica- 
ble. 


Not applicable_ 


Very strong 
salinity 
and alka- 
linity; 
very slow 
permea- 
bility; 
very poor 
workabil- 
ity; soil 
tends to 
crust, 


Very strong 
salinity 
and alka- 
linity; 
very slow 
permeabil- 
ity; very 
poor . 
workabil- 
ity; soil 
tends to 
crust. 


Not applica- 
ble. 


Not applica- 
able. 


Cuts expose 
strongly 
saline sub- 
soil; poor 
workabil- 
ity; high 


dispersion., 


Cuts expose 
strongly 
saline sub- 
soil; poor 
workabil- 
ity; high 
disper- 
sion. 


Not applica- 
ble. 


Not applica- 
ble. 


Not appli- 
cable 


High disper- 
sion ; poor 
stability; 
high erodi- 
bility; very 
strong sa- 
linity and 
alkalinity; 
vegetation 
difficult to 
establish. 


Not applica- 
ble. 


Not applica- 
ble. 


Waterways 


Not appli- 
cable. 


Strong salin- 
ity and 
alkalinity; 
high erodi- 
bility; veg- 
etation 
difficult to 
establish. 


Not applica- 
ble. 


Not applica- 
ble. 


Sewage disposal 
fields 


Features not 
suitable; 
high water 
table. 


Very slow per- 
meability ; 
high disper- 
sion; high. 
corrosivity. 


Features not 
suitable. 


Features not 
suitable; sub- 
ject to pond- 
ing. 


Building sites 


Remarks 


Features not 
suitable. 


Low load-bear- 
ing capacity; 
low stability; 
high com- 
pressibility; 
very slow 
permeability; 
strong salin- 
ity; high dis- 
persion; high 
shrink-swell 
potential. 


Features un- 
favorable. 


Features not 
suitable; sub- 
ject to pond- 
ing. 


Unsuitable for 
all engineer- 
ing uses. 


Unsuitable for 
all engineer- 
ing uses. 


Not suitable for 
most engi- 
neering uses. 


Not suitable for 
most engi- 
neering uses; 
poor subgrade 
material; ma- 
terial stable if 
properly com- 
pacted ; satis- 
factory where 
nearly im- 
pervious. 
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Tape 5.—/nterpretations of 


. Soil series 
and map 
symbol 


hy as source of— 


Features affecting— 


Gravel 


Road fill 


Highway location 


Farm ponds or sewage lagoons 


Reservoir area 


Embankment 


Terry (Cv, 
Tf, Tm,, 
Tn). 


Travessilla 
(Cx, Fe). 


Travessilla 
(Tp, Tr). 


Treasure 
(Tm, Ts, 
Tu). 


Tullock 
(Cw, Tf, 
Ty). 


Suitabili 
Topsoil Sand 
Good. ---- Nota 
source. 
Fair to Nota 
good. source. 
Fair to Not a 
poor. source. 
Good. --_- Not a 
source. 
Good_____- Not a 
source. 


Nota 


Nota 


Nota 


Nota 


Not a 


source. 


source. 


sourec. 


source. 


source, 


Good; fair to good 
compaction 
characteristics; 
moderate to 
low permeabil- 
ity when fill is 
compacted ; 
good workabil- 
ity; good for 
subgracle. 


Good; high shear 
strength; low 
compressibility ; 
low shrink-swell 
potential; high 
load-bearing 
capacity; good 
workability; 
many flat 
stones. 


Good; high shear 
strength; low 
compressibility ; 
low shrink- 
swell potential; 
high load- 
bearing capac- 
ity; good work- 
ability; many 
flat stones. 


Good; high dry 
density; high 
shear strength; 
low plasticity; 
low volume 
change; fair to 
good compac- 
tion characteris- 
ties; moderate to 
slow permea- 
bility when ‘fill 
is compacted; 
good stability. 


Good; high dry 
density; high 
shear strength; 
low plasticity; 
low volume 
change; fair to 
good compac- 
tion character- 
istics; moderate 
to slow perme- 
ability when 
fill is com- 
pacted; good 
stability. 


Favorable topog- 
raphy; slight 
compressibility ; 
good for fill ma- 
terial; moderate 
frost action; 
weakly consoli- 
dated sand- 
stone below 22 
to 32 inches. 


Hard sandstone 
layer at depth 
of 8 to 14 inches; 
stones hinder 
hauling and 
grading; limited 
for fill material, 


Steep and very 
stcep topog- 
raphy with 
outcrops of 
sandstone. 


Low compressi- 
bility; low 
shrink-swell 
potential; low 
frost action; 
moderate per- 
meability. 


Low compressi- 
bility; low 
shrink-swell 
potential; low 
frost action; 
moderate per- 
meability. 


Features gen- 
erally un- 
favorable be- 
cause of bedl- 
rock; local 
site investiga- 
tion needed; 
moderate 
limitations 
caused by 
slope. 


Features un- 
favorable; 
fractured 
bedrock 
causes seep- 
age problem; 
for sewage 
lagoons, severe 
limitations 
caused by, 
slope and 
depth, 


Features un- 
favorable; 
steep and 
very stecp 
topography. 


Moderate to 
moderately 
rapid perme- 
ability in 
lower subsoil; 
moderate 
limitations 
caused by 
slope. 


Soft sandstone 
at 10 to 40 
inches; upper 
part too 
porous; farm 
ponds need 
site investi- 
gation; for 
sewage la- 
goons, mod- 
crate or 
severe limita- 
tions caused 


Permeability 


Hard sandstone 


Features unfavor- 


High dry density; 


Fair stability; 


by slope. 


moderate in 
compacted em- 
bankment; high 
piping poten- 
tial; low shrink- 
swell potential; 
only slight, 
compressibility. 


within 14 inches; 
good stability; 
soils too porous; 
permeability 
slow to moderate 
in compacted 
embankment; | 
poor compac- 
tion charac- 
teristics. 


able. 


nearly impervi- 
ous; moderate 
permeability in 
compacted em- 
bankment; 
slight compres- 
sibility. 


good compac- 
tion character- 
istics; perme- 
ability moderate 
in compacted 
embankment; 
high shear 
strength; low 
compressibility ; 
very low vol- 
ume change. 
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| Agricultural 
drainage 


Not applicable_ 


Not applicable_ 


Not applicable_ 


Not applicable_ 


Not applicable_ 


Trrigation 


Land leveling 


Terraces and 
diversions 


Waterways 


Sewage disposal 
fields 


Building sites 


Remarks 


Not applica-| 


ble. 


Not appli- 
cable. 


Not appli- 
cable. 


Not appli- 
cable. 


Not appli- 
eable. 


Not applica- 
ble. 


Not appli- 
cable. 


Not appli- 
cable. 


Not appli- 
cable. 


Not appli- 
cable. 


Soft sand- 
stone or 
shale be- 
tween 22 
and 32 
inches; roll- 
ing topog- 
raphy. 


Shallow 
depth; 
hard rock 
at 8 to 14 
inches. 


Features un- 
favorable; 
soils too 
steep. 


Deep cuts 
expose 
more erod- 
ible mate- 
rial, 


Deep cuts ex- 


pose sandier 


materials; 
high erodi- 
bility; sub- 
ject to 
wind ero- 
sion. 


Soft sand- 
stone or 
shale be- 
tween 22 
and 32 
inches; 
high erodi- 
bility. 


Shallow to 
hard rock; 
very low 
water- 
holding ca- 
pacity. 


Features un- 
favorable. 


Erodlibility -.- 


Sandy mate- 
rial; high 
erodibility ; 
vegetation 
difficult to 
establish; 
low water- 
holding 
capacity. 


Shale or soft 
sandstone 
within a 
depth of 32 
inches; mod- 
erate limita- 
tions of 
slope. 


Tard sandstone 
layer at 
depth of 8 to 
14 inches. 


Features unfa- 
vorable; too 
steep. 


Slight to mod- 
erate limita- 
tions of slope. 


Soft sandstone 
between 10 
and 40 
inches; mod- 
erately rapid 
to rapid per- 
meability in 
material 
above sand- 
stone; mod- 
erate to severe 
limitations 
of slope. 


Features excel- 
lent; high 
load-bearing 
capacity ; 
high shear 
strength; 
moderate per- 
meahility; 
little or no 
compressibil- 
ity; moderate 
frost action. 


No unfavorable 
features; 
high load- 
bearing ca- 
pacity; high 
shear 
strength; 
moderate to 
low frost, 
action. 


No unfavorable 
features; high 
load-bearing 
capacity ; 
high shear 
strength; 
moderate to 
low frost 
action, 


No unfavorable 
features; high 
load-bearing 
capacity ; 
high shear 
strength; 
moderate to 
low frost 
action. 


No unfavorable 
features; high 
load-bearing 
capacity ; 
high shear 
strength; 
moderate to 
low frost 
action. 


Suitable for 
many. engi- 
neering uses 
requiring ma- 
terial of high 
stability, high 
shear strength, 
and low 
elasticity. 


Suitable for 
engineering 
uses needing 
material with 
high shear 
strength and 
rapid perme- 
ability; mate- 
rial very 
stable. 


Suitable for 
engineering 
uses needing 
material with 
high shear 
strength and 
rapid perme- 
ability; mate- 
rial very 
stable. 


Suitable for 
engineering 
uses needing 
material with 
high shear 
strength and 
rapid perme- 
ability; mate- 
rial very 
stable. 


Suitable for 
engineering 
uses needing 
material with 
high shear 
strength and 
rapid perme- 
ability; mate- 
rial very 
stable. 
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1957, NO. 22 


Tasie 5.—/nterpretations of 


Suitability as source of— 


Features affecting— 


Farm ponds or sewage lagoons 


Embankment 


Rapid permea- 


bility below 22 
to 42 inches. 


Not applicable..| Not applicable____ 


Poor stability ; 


poor compaction 
characteristics; 
permeability 
very slow in 
compacted 
embankment; 
medium to high 
compressibility ; 
high suscepti- 
bility to piping; 
high volume 
change; high 
erodibility. 


Soil series 
and map 
symbol Topsoil Sand Gravel Road fill Highway location 
Reservoir area 

Wanetta Good___--- Fair; well- Good; well- | Good; well- No unfavorable Features un- 
(Wb, We, graded graded graded material features. favorable; 
Wd, Wm, sand sand and available; substratum 
Wn). with gravel good work- too porous 

gravel; with very ability. below 22 to 
screening few fines 42 inches, 
to re- between 

move 22 and 

gravel 42 inches. 

needed; 

22 to 42 

inches of 

over- 

burden. 

Wibaux Poor to Not a Not a Good; unaltered Very steep and 
(Wr). not suit- source. ‘source. porcelanite; rough broken 

able. fused sand- topography; 
stone or scoria porcelanite or 
within 12 scoria beds 
inches. within 12 
inches. 

Winnett (Cy, ] Poor to Not a Not a Poor; high dis- Shale between 22 No unfavorable 
Tn, Wt, not suit- source. source. persion; poor and 40 inches. features other 
Wx). able. compaction limited for fill than some 

characteristics; material; seepage 
very slow moderately along bed- 
permeability high compres- rock; for 
when com- sibility; high sewage 
pacted; high capillaritiy ; lagoons, 
volume change; very slow per- moderate 
poor work- meability; limitations 
ability; high moderate to caused by 
susceptibility high frost slope. 
to piping; high action; mod- 
erodibility. erate to high 

shrink-swell 

potential; un- 

stable bank 

when deep cuts 

expose shale; 

moderate to 

high corrosivity. 


which genetic soil horizons are believed to have been 
formed. Geologic bedrock is not parent material, but 
the mantle of residuum that weathered directly from the 
bedrock can be the source of parent material. The rate 
and degree that horizons develop depend largely on the 
mineralogical and lithological composition of the parent 
material. In most places the parent material determines 
the kind of soil profile that develops. Generally, soils 
formed in sandy material are sandy, and those formed in 
clay material are clayey. Parent material weathers in 
place from the underlying bedrock or is transported and 
redeposited by wind or water. In Treasure County the 
parent material of the soils are the result of three geologic 
processes: (1) transportation and redeposition by water; 


(2) transportation and redeposition by wind; and (3) 
weathering in place of the bedrock. 

The material transported by water has been redeposited 
as alluvium on the fans, terraces, and flood plains within 
the valleys of the Bighorn and Yellowstone Rivers and 
their tributaries. In the larger valleys these deposits 
range from sand and gravel to clay. The range in texture 
of the deposits depends on the local geologic formations. 
and is narrower in the valleys of Sarpy Creek, Tullock 
Creek, and similar small streams. 

In most places the material on the flood plains 1s thinly 
stratified. Each stratum reflects the size of the drainage 
area and the volume and velocity of a single flood. Wan- 
etta and similar soils occur on the high terraces of gravel 
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Features affecting—Continued 
Remarks 
Agricultural Irrigation | Land leveling | Terraces and Waterways Sewage disposal Building sites 
drainage diversions fields 
Not applicable.| Not appli- Not appli- Porous Low water- No serious limi- | No unfavorable | Suitable for 
cable. cable, gravelly holding tation; ma- features. enginecring 
substratum capacity terial above uses needing 
within 22 where gravel is material with 
inches in underlain moderately high shear 
places. by gravel permeable; strength and 
within 24 moderate rapid per- 
inches; limitations meability ; 
deep cuts of slope in very stable 
expose sloping areas. material. 
porous sand 
and gravel. 
Not applicable.| Not appli- Not appli- Not appli- Not appli- Features un- Features not Suitable for 
cable. cable. cable. cable. favorable. suitable. engineering 
uses needing 
material with 
high shear 
strength and 
rapid per- 
meability ; 
very stable 
material. 
Not applicable_| Not appli- Not appli- Shale within Deep cuts ex- | Very slow per- Very slow per- Not suitable for 
cable. cable. 22 to 40 pose dense meability ; meability ; most engi- 
inches; cuts clay ma- high disper- low load- neering uses. 
expose terial; high sion; moder- bearing capac- 
dense clay erodibility ; ate to severe ity; low. shear 
or saline vegetation corrosivity ; strength; 
subsoil; difficult to high shrink- high disper- 
vegetation establish. swell poten- sion; mod- 
difficult to tial; shale erate to high 
establish; between 22 shrink-swell 
high erodi- and 40 potential; 
bility. inches. moderate to 
high frost ae- 
tion; -mod- 
erate to high 
corrosivity. 


that were laid down in the middle to late Pleistocene age, 
but Hesper soils probably are older than Wanetta soils. 
Hesper soils are on high terraces that were probably laid 
down early in the Pleistocene age or late in the Tertiary 
age. In more recent times, the gravel on the highest 
benches occupied by Hesper soils has been covered by 
eolian deposits of varying thickness. This wind-laid ma- 
terial also thinly mantles some of the upland slopes, but: 
in many places on these slopes, the mantle is so thin that 
it has not affected the soil profile that developed from the 
underlying material. 

Indications are that some eolian material also affected 
the development of the soils, such as those on Hysham 
Bench, on the lower fans and terraces. The main source 

796-973—67——10 


of this material is nearby beds of soft silt and very fine 
sand that have been decomposed, weathered, or washed by 
water. The material has a high proportion of silt and 
very fine sandy loam. Hlowever, the distribution of par- 
ticle size is not the same as that of true loess, and the 
eolian’ deposits are difficult to distinguish from the alluvium 
that was derived fom the same source. 

The bedrock in the county varies widely in lithologic 
composition. North of the Yellowstone River and east 
of Muggins Creek, there is an extensive area of marine 
shale that is gay and saline or alkaline. This shale 
weathers to sodium-saturated clay that is the parent mate- 
rial of the saline-alkali Mavias and Pierre soils and the 
saline Hoven soils. South of the river the clay shale has 
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Tasre 6.—L ngineering test data for soil samples taken from 


Soil type and location 


Cherry clay: 14 mile south and 165 ft. cast of center of sec. 2, T.158., 
R. 25 E., Yellowstone County. 


Marias clay, fans, saline-alkali: 
Se Nt 


720 ft. north and 20 ft. west of SE. 
corner of sec. 6,.T. 7 N., R. 36 &., 


Treasure County. 


Marias clay, saline-alkali: 200 ft. north and 100 ft. west of SJE, corner 
of NEY of see. 31, T. 8 N., R. 35 E., Treasure County. 


Marias clay, saline-alkali: 1,380 ft. south and 340 ft. east of NW. | 


corner of NIZY of sec. 33, T. 8 N., R. 35 F., Treasure County. 
f 2 ? a 


MeRae loam: 340 ft. west and 120 ft. south of SIs. corner of NEM 
of sec. 1, T. 4 N., R. 83 E., Yellowstone County. 


McRae loam: 1,350 ft. south and 330 ft. east. of SW. corner of NW 
of sec. 19, T. 4 N., R. 33 E., Yellowstone County. 


Tullock fine sandy loam: 115 ft. north and 180 ft. cast of SW corner 
of sec. 386, T. 2.N., R. 27 E., Yellowstone County. 


BPR and 
Parent material Montana Depth Horizon 
report 
No.! 
Inches 
Moderately fine textured 216691 0-6 Arcee doe 
alluvium. 213521 6-14 | B2____-- 2.) 
213522 21-72] Closcseese 
Deep clay sediments, 832671 0-4 All cccececs 
$32672 VI 19 |) C2 ead f 
§$32673 46-60 | C6. .__-_-- 
Deep clay sediments. $32674 0-4 Al oteceks 
$32675 4-11 | Cl__-.-___- 
832676 41-60 | C5.__------ 
Deep clay sediments. $32677 0-9 
$32678 | 9-18 
$32679 26-30 
Medium-textured, loeal 216696 | 0-6 Ap, B2.__. 
alluvium on fans. 213536 | 10-44 | Clea, C2ca. 
213537 44-76 eeoeerae eas 
Medium-textured, local 216696 0-5 AVG eeec ens 
alluvium on fans. 213534 9-34 | Clea, C2ca_ 
213535 34-76 Joamge Sistas 
Moderately sandy re- 216694 4-9 Ada 22 228 
siduum, 213530 9-380 | Cl, C2__-- 
213531 380-44 | CR... 


! Tests performed by Bureau of Public Rounds (BPR) for Treasure 
County and by Montana State Highway Commission (MSHC) in 
cooperation with the U.S. Department of Commerce, Bureau of 
Publie Roads, for Yellowstone County in accordance with standard 
procedures of the American Association of State Highway Officials 
(AASIIO), except as stated in footnote 2. Sample numbers begin- 
ning with the letter “S” designate samples tested by BPR.* 

2 Moisture-density tests by BPR, based on the “Moisture- 


low salinity and alkalinity and is the parent material of 
the Pierre soils that are not saline-alkali. 

The most extensive areas of bedrock in the county are 
the areas of weakly consolidated sandstone and shale of 
late Cretaceous and early Tertiary age. This bedrock 
was derived primatily from fresh water or terrestrial de- 
posits. The shale of silf loam and loam texture weathered 
to form the parent material from which the Bainville and 
Cushman soils developed. The soft sandstone weathered 
to form the parent material of the Flasher, Terry, and 
Tullock soils. The soft shale of clay Joam texture weath- 
ered to form the parent material of the Midway and Reno- 
hill soils. 


Climate 


The present climate of Treasure County probably has 
existed for several thousand years. This climate is 
characterized by low annual rainfall, which has affected 
the formation of soils, Although the vainfall is low, most, 
of tt apparently has fallen, in long continuous gentle rains, 
when the soils were not frozen. Rains of this kind are 


Density Relations of Soils Using 5.5-lb. Rammer and 12-in. Drop, 
AASHO Designation T 99-57, Method A.” Moistire-density 
tests by MSEC based on the “Suggested Method for Moisture- 
Density Relation of Soils Using Harvard Compaction Apparatus, 
ASTM Procedure for Testing Soils, April 1958” (2). ; 

3 Mechanical analyses according to the AASHO. Designation: 
T 88-57 (7). Results by this procedure may differ somewhat from 
results obtained by the soil survey procedure of the Soil Conserva- 


more effective in moistening the soil than are torrential 
downpours. 

As water from a gentle rain moves downward in the 
soil, it carries with it soluble materials that are the by- 
products of weathering and are a part of the parent. 
material. The more soluble monovalent salts, such as 
sodium sulfate, ave removed first. These are followed by 
gypsum, which is Jess soluble. Since lime is the least 
soluble, tt is the last to be moved down and redeposited. 
As time passes, the monovalent salts and gypsum are 
leached to the greatest depth, normally 5 to 8 feet, The 
lime is redistributed m a horizon of accumulation, gen- 
erally just below the B2 horizon. The depth of the manxi- 
mum concentration of lime is a clue that indicates just how 
far the rainfall has penetrated. This redistribution of 
lime is characteristic of all the zonal soils in the county. 

But the low rainfall and cold winters have caused the 
soils in Treasure County to develop slowly. The low rain- 
fall has limited the depth that salts and carbonates are 
leached. The cold winters have greatly retarded the rate 
of chemical reaction and the decomposition of parent ma- 
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seven soit profiles in Treasure and Y ellowstone Counties, Mont. 


Moisture-density ? Mechanical analyses 3 Classification 
Percentage passing sieve— Percentage smaller than— 
25 Liquid Plas- 
Maximum | Optimum limit ticity 
dry moisture No. 4| No. No, index AASHO 4 Unified 5 
density % in. | 4.76 10 200 | 0.05 | 0.02 | 0.005 | 0.002 | 0.001 
mm. | 2.0 | 0.074] mm. | mm. | mm. | mm. | mm. 
mm, | mm, 
Lb. per cu. ft. Percent 

104 P10 eee (eee 100 81 78 63 44 i 34 13 | A-6@). 2.002. CL. 

104- i: 2 ears) eee eee 100 82 72 57 42 29 |. LLe 32 13 | A-6(9)__-_2 2. CL. 

108 nA! | eee [eee 100 80 73) 60 45 BO de dened 35 17 | A-6(11)-.22-- CL. 
94 DAR Ele ace 106 98 95 80 62 51 44 51 22 | A-7-6(15)___-_| MH-CH. 

96 24 /.._-___|_-.--- 100 98 96} 85 69 58 52 63 34 | A-7-6(20)____| CII. 

104 7a | re ares |e 100 99 95 i 76, 59 49 54 62 37 | A-7-6(20)_--.] CH. 

98 De Sin tates al eae tetas 100 96 93 76 61 51 45 46 19 | A-7-6(13)__-_} CL. 

96 BO ay Macs acwees 100 96 92 80 64 56 49 58 31 | A-7-6(20)_-_-] CFL. 

106 CLS sence eases 100 90 83 68 54 46 40 55 34 | A-7-6(19)_.._| CH. 
93 Oi laseuucleetess 10 96 94. 84 69 59 50 60 30 | A-7-5(20)_....) MEH-CIH. 

95 20: |essccelseacns 100 92 ie eel eede eel ce dlobeee x esce es 66 36 | A-7-5(20)__--| CH. 

95 26 fis vee weet 100 96 95 90 79 72 70 77 47 | A-7-5(@0)_.._| CFL. 
110 V5 eese oe |Gecoan 100 68 54 34 16 i Seen 23 5 | A-4(7)--_---- MI-CL. 

114 VS! ha oie See 100 61 48 29 20 Y ig] eon 21 3 | A-4d(5)-- 22 ML. 

116 al (eee ene ae 100 60 48 26 15 a et 20 2 | A-4(5)_------ MIL. 

106 UGE ee acess 100 72 50 34 13 8. [oeSee. 24 3) Av4(7)_------ ML. 

110 De ace ere. [ies eo 100 71 56 28 16 1S Sl eee 21 0 | A-4(7)_------ ML. 
113 Thon cczsslecsece 100 77 64. 39 21 Wd lessens 23 4 | A-4(8)_------ MI-CL. 

107 16° levsece|ses se 100 35 30 21 10 B lees 25 0 | A-2-4(0)_---- SM. 

106 16 ----| 100 95 29 29 20 10 ee 24 0 | A-2-4(0)____- SM. 

103 18 100 90 85 26 22 14 9 7 ‘NP 6®NP | A-2-4(0)___-- SM. 

tion Service (SCS). In the AASTIO procedure, the fine material is 4 Based on AASILO Designation: M 145-49 (1). 
analyzed-by the hydrometer method, and the various grain-size 5 Based on the Unified Soil Classification System, Tech. Memo. 


fractions are calculated on the basis of all the material, including 
that coarser than 2 millimeters in diameter. In the SCS soil survey 
procedure, the fine material is analyzed by the pipette method, 
and the material coarser than 2 millimeters in diameter is excluded 
from calculations of grain-size fractions. The mechanical analyses 
pe used in this table are not suitable for naming textural classes 
or soils. 


terial. They also have slowed biological activity and the 
growth of vegetation, which are active factors in soil de- 
velopment. As a result, nearly all the soils in Treasure 
County have lime within the profile and have an abundance 
of weatherable minerals. In contrast, the soils of regions 
of higher humidity and higher rainfall have more deeply 
leached soils than those in this county. In many places 
the soils formed where rainfall is higher do not have hori- 
zons of Jime accumulation. 


Living organisms 


Trees, grasses, shrubs, and other herbaceous plants, as 
well as micro-organisms, earthworms, and various other 
forms of plant and animal life, live on and in the soils 
and influence ‘the direction and the rate of soil develop- 
ment. The kinds of plants and animals that live in and 
on the soil are determined by factors of the local environ- 
ment, mainly climate, parent material, relief, age of the 
soils, and associated organisms. Plants and animals 
largely determine the kinds and amounts of organic mat- 


No, 3-357, v. 1, Corps of Iingineers (18). SCS and Bureau of 
Public Roads have agreed to consider that all soils having plasticity 
indexes within two points of the A-line are to be given a borderline 
classification. [examples of borderline classifications obtained by 
this use are ML-CL and MH-CH. 

° NP means nonplastic. 


ter added to the soil and the way in which this material 
is incorporated with the mineral part of the soil. Organic 
matter is added to the soil as dead leaves, as roots, and as 
whole plants. Most of it is added to the surface horizon, 
where it is acted. on by micro-organisms and other minute 
forms of life and by chemicals in the soils and in the plant 
remains, These change ‘the raw materials to humus and 
other forms in the soil. 

In Treasure County the original plant cover consisted 
of many kinds of mid and short grasses, but there were 
also scattered shrubs and trees in some places. These 
plants have had the principal living influence on the 
development of the sotls. Through the centuries, grasses 
have contributed much organic matter to the soils when 
their many roots and tops decomposed. This organic mat- 
ter has imparted to the upper horizons a moderately dark 
color that is particularly evident in the Flesper and other 
older soils that have a erayish-brown surface layer and a 
dark-colored upper subsoil. The Havre, Lohmiller, and 
other younger soils have not been in place long enough 
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for accumulation of much organic matter from the plants 
growing on them. As a result, these soils have a light- 
colored surface layer that contains little organic matter. 
Time 

Long periods of time are required for the formation of 
parent material and for the transformation of this parent 
material into a soil having genetically related horizons. 
Differences in the length of time that geologic materials 
have been in place are, therefore, commonly reflected in 
the distinctness of the horizons in the soil profile. 

The time required for weathering of rock and for 
changes to take place in the parent material varies accord- 
ing to the mineralogy or lithology of the parent rock. As 
a consequence, a soil with well-expressed horizon char- 
acteristics may form from one kind of parent material, 
whereas these characteristics may be lacking or only weakly 
expressed in a soil formed from another kind of material. 

The difference in the degree of expression of the B2 
horizon. in the Briggsdale, Fort Collins, and McRae soils 
indicates the effect of time on the development of these 
soils. All of these soils have formed from deep, trans- 
ported, calcareous parent material of loam texture. The 
Briggsdale soils have a prismatic-blocky light clay B2 
horizon that has thick films of clay on all ped faces. In 
contrast, the B2 horizon of the Fort Collins soils has a 
clay loam B2 horizon that has weaker prismatic structure 
and. less distinct films of clay on the peds. The McRae 
soils have a loam B2 horizon that expresses only color and 
structure, but these soils can be differentiated from their 
parent material by the loss of lime. The amount of clay 
in the B2 horizon indicates that the Briggsdale soils have 
been in place for a longer period of time than either the 
Fort Collins or the McRae soils. 

The Arvada and similar soils have developed a strong 
clayey B2 horizon in loamy parent material within a 
shorter period of time than have the Briggsdale soils. 
Presumably, the processes of soil formation have been 
accelerated by sodium, which acts as a catalyst in the 
deflocculation and subsequent translocation of the clay. 
Marias soils formed from clay material and are on old 
landscapes, but the weathering processes have not ex- 
pressed themselves as fully as in the Bew soils, which 
have a strong B2 horizon that also formed from clay. 


Relief 


Relief modifies the development of soils by modifying 
the effect of climate and vegetation in relatively smal] 
areas. Relief affects exposure to sun and wind, moisture, 
soil temperature, the rate of erosion, and the kinds and 
amounts of plant and animal life on and in the soil. Cer- 
tain features of relief, such as degree of slope, or shape 
of surface, together with soil permeability, control the 
movement, of water on the surface and through the soil. 

The relief of the county is perhaps easier understood 
if it is described in terms of landforms. Throughout the 
long periods of geologic time, the bedrock has been eroded. 
This erosion has formed a dissected landscape by cutting 
many deep, narrow valleys into what was once a nearly 
level plateau or plain. The sharpness or boldness of the 
topography is directly related to the resistance of the 
bedrock to geologic erosion. Steep slopes and narrow 
ridges between the drainageways have formed in areas of 
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the less resistant bedrock, whereas topography is more sub- 
dued in areas where the bedrock is more resistant. 

Where the slopes are steep or runoff is rapid, the soil 
material is removed by erosion almost as fast as it is 
formed. Asa result the soils are shallow and do not have 
clearly expressed horizons. Bainville, Lismas, and Mid- 
way soils are of this kind. . 

Soil material is not moved so rapidly on the smoothly 
sloping or rolling uplands. It is undisturbed long enough 
to permit soils to form genetic horizons like those in the 
Cushman and Renohill soils. 

Where water has deposited material that formed fans, 
terraces, or flood plains, the surface is smooth and plane. 
Less water runs off these areas than off steeper ones and 
moisture penetrates deeper into the soil and carries with 
it soluble salts and lime. The increase in moisture en- 
courages more rapid growth of living organisms and. acts 
as a catalyst for more intense weathering. The Briggs- 
dale, Fort Collins, McRae, and Nunn soils are on fans, 
terraces, or flood plains. 


Classification of Soils 


From the broadest category to the narrowest, soils are 
ordinarily classified by order, great soil group, series, and 
phase. Series, type, and phase are defined in the section 
“How This Survey Was Made.” The category of soil 
order consists of three classes—zonal, intrazonal, and 
azonal. Each of these orders has many great soil groups. 
In a great soil group ave soils that have fundamental 
characteristics in common. 

The zonal order consists of those great soil groups that 
have soils with well-defined chavacteristics that reflect the 
influence of the active factors of soil genesis. The active 
factors are climate and living organisms, chiefly vegeta- 
tion (20). Brown soils are the only zonal soils in Treas- 
ure County. 

The intrazonal order consists of those great soil groups 
with distinct, genetically related horizons that reflect the 
dominating influence of some local factor of topography 
or parent material over the influence of climate and living 
organisms. The intrazonal soils in the county are Grumu- 
sols, Solonchak soils, Solonetz soils, and Soloth soils. 

The azonal soil order consists of soils lacking well-de- 
veloped profile characteristics that reflect the influence of 
age. The parent material or the topography has pre- 
vented the development of normal soil profile character- 
istics. Azonal soils in Treasure County belong to the Al- 
luvial, Lithosol, and Regosol great soil groups. 

In the list that follows the soil series of Treasure County 
are placed in their respective soil orders and great soil 
groups. 


Order and great 
soil group 
Zonal— Series 

Brown soils_------ Beaverton, Bew, Briggs- 
dale, Cherry, Cushman, 
Edgar, Fattig, Fort Col- 
lins, Hesper, McRae, 
Nunn, Renohill, Terry, 
Treasure, Wanetta. 
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Intrazonal— 
Grumusols_—__---- Marias, Pierre, Promise. 
Solonchak soils... Laurel, Sage.. 


Solonetz soils___-_- Arvada, Beckton, Gilt 
Edge, Hoven, Tysham, 
Mclxenzie, Winnett. 
Soloth soils__.---- Shonkin. 

Azonal— 

Alluvial soils__---. Banks, Bowdoin, Glen- 


dive, Havre, Lohmiller. 


Lithosols___------ Bainville, Flasher, Lismas, 
Midway,  Travessilla, 
Tullock, Wibaux. 

Regosols__.------. Dwyer, Nihil. 


Brown soils 


The Brown soils in this county are in the zonal order 
and have developed from parent material ranging from 
sandy loam to clay. Development has been in a semiarid 
climate for varying periods of time. For many -years the 
native vegetation has been mid and short grasses. The 
soils most representative of this great soil group occur on 
the undulating to rolling uplands and. on the level to 
sloping fans and terraces. In Brown soils the degree that 
horizons in different series are expressed varies consider- 
ably, both in the soils formed in the same and in different 
kinds of material. 

The Brown soils of Treasure County have a grayish- 
brown A horizon; a B2 horizon that differs from the A in 
color, structure, or texture; and a weak to distinct horizon 
of accumulated lime that begins at a depth of 7 to 15 inches. 
When the upper part of the B2 horizon is dry, coats on 
peds are darker colored than the A horizon by a value of 
0.5 to 1. When crushed and rubbed, these peds are lighter 
colored by a value of at least 1. The content of organic 
matter gradually decreases from the Al horizon down 
through the profile; it normally is about 2.5 percent in the 
AJ horizon, about 1.5 in the upper part of the B2 horizon, 
and less than 0.5 percent in the Cea horizon. 

The Brigesdale, Edgar, Fort Collins, McRae, and Wan- 
etta soils are Brown soils that formed im calcareous loam. 
In these soils genetic horizons are expressed in varrymng de- 
grees. The Briggsdale soils intergrade toward Planosols. 

The Edgar and McRae soils have a noncaleareous B2 
horizon and a horizon of lime accumulation. The parent 
material of these soils has been changed to a minimum 
degree. The main change is the removal and redistribu- 
tion of the lime from the upper 6 to 10 inches of the soil 
and the subsequent release of iron. This change has re- 
sulted in a stronger chroma and in a B horizon that is a 
color or structural horizon, or both. Edgar soils have a 
more distinct, Cea horizon than McRae soils. 

The Fort Collins and Wanetta soils have a loam A hori- 
zon; a brown, prismatic clay loam B2 horizon; and a dis- 
tinet Cea horizon of segregated lime. The B2 horizon is 
a textural horizon and reflects a change in texture between 
the loam A horizon and the underlying loam parent ma- 
terial. The B2 horizon has one and one-fourth to one and 
one-half times as much clay as the A horizon. 

The Briggsdale soils have a light brownish-gray loam A 
horizon that contains an abundance of bleached silt and 
sand grains and is underlain abruptly by a brown, pris- 
matic-blocky heavy clay loam or light clay B2t horizon. 
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Also present is a distinct horizon of lime segregated in 
loam. The bleached grains in the A horizon indicate that 
much organic matter and clay have been removed from the 
A horizon and redeposited in the B2 horizon. The B2 
horizon of Briggscdale soils has at least twice as much clay 
as the overlying A horizon. 

The degree that the B2 horizon developed in Brown soils 
formed in calcareous loam in Treasure County is minimal 
in Edgar and McRae soils, medial in Fort Collins and Wan- 
etta soils, and maximal in Briggsdale soils. 

Some soils that developed in deep clay loam material 
show horizon development similar to that of soils developed 
im calcareous loam. The Cherry soils show minimal de- 
velopment comparable to that of McRae soils, for Cherry 
soils have a nonealcareous or weakly calcareous, blocky B2 
horizon, no more clay in the B horizon than in the A, and 
a weak horizon of lime accumulation. The Nunn soils have 
a B2t horizon with slightly more clay than its A horizon 
vbove and its C horizon below. The Nunn soils are com- 
parable to the Fort Collins soils because both have medial 
development of the B2 horizon. In Treasure County, no 
soils developed in clay loam material have a maximal de- 
velopment of the B2 horizon similar to that in the Briggs- 
dale soils. 

The Bew soils are the only Brown soils in Treasure 
County that formed from deep clay material. Bew soils 
have a grayish-brown or brown clay loam A. horizon; a 
brown, prismatic-blocky clay B2t horizon; and lime seg- 
regated as nodules in the clay B3ca and Cea horizons. 
Characteristics of the Brown soils, particularly the textural 
B2t horizon, are strongly expressed in the Bew soils. 

The Treasure soils have developed from deep, calcareous 
sandy loam parent material. They have a sandy loam A 
horizon, a brown, prismatic heavy sandy clay loam or 
light sandy clay Bt horizon; and a sandy Joam C horizon 
with lime segregated as nodules in the upper part. The 
B2t horizon has at least twice as much Ae as the over- 
lying A horizon. Treasure soils have as little expression 
of the B2 horizon as is found in Brown soils developed 
from sandy loam material. 

The Hesper soils have a heavy silty clay loam or light 
silty clay B2t horizon that is expressed to about the same 
degree as the B2 horizon of the Briggsdale soils. Hesper 
soils, however, have developed in parent material contain- 
‘ing a high proportion of silt and very fine sand. 

Brown soils in Treasure County that have developed 
from material weathered in place are in the Cushman, 
Renohill, and Terry series. The parent material of these 
soils differs. 

The Cushman soils have a grayish-brown Joam A hori- 
zon, & brown, prismatic light clay loam B2t horizon, and 
lime accumulated as nodules in the loam material. Their 
profile characteristics are similar to those of Fort Collins 
soils, but the Cushman soils have a thinner solum and have 
formed in material weathered in place from the weakly 
consolidated loam shale that is at a depth of 22 to 382 
inches. 

The Renohill soils, like the Nunn soils, have well- 
expressed A and B2 horizons in a horizon of segregated 
lime. The Renohill soils, however, have a thinner solum 
than the Nunn soils and have developed from material 
weathered in place from the weakly consolidated shale at 
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a depth. of 26 to 40 inches. 
clay loam. 

The Terry soils, like the Treasure soils, have formed 
from sandy loam parent material, but it is residuum of 
weakly consolidated sandstone rather than the deep, trans- 
ported material of the Treasure soils. Terry soils have 
a grayish-brown sandy loam A horizon, a light sandy clay 
loam. B2t horizon, and lime segregated in the sandy loam 
material. Sandstone is at a depth of less than 32 inches. 
In the Cushman, Renohill, and Terry soils, horizon expres- 
sion is medial. 

Most striking in the Bew, Briggsdale, Hesper, and 
Treasure soils 1s the much larger amount of clay in the 
B2 horizon than in the A horizon. These soils have an 
abrupt or nearly abrupt boundary between the A and B 
horizons, and the amount of clay below the A horizon in- 
creases as depth increases. In the Brown soils in Treasure 
County having a textural B2 horizon, the clay in this hori- 
zon is more the result of intense weathering of material 
in place than it is of eluviation of clay from the A horizon. 
Probably the only clay that has been translocated is in the 
form of films or coats on the peds of the B2 horizon. The 
main eluviation in the A horizon has been. the stripping of 
the organic matter from the sand and silt grains. 


Nunn soils developed in deep 


Grumusols 


Grumusols are intrazonal soils that developed in parent 
material containing a high proportion of clay, normally 
more than 50 percent. They have weakly expressed or no 
horizonation below the A horizon. Grumusols are charac- 
terized by (1) a high percentage of clay throughout; (2) 
deep wide cracks that form upon drying; (38) grooved and 
polished faces, or slickensides, with the subsoil; and (4) 
sloughing of the granular material of the surface layer 
into the cracks that extend deep in the subsoil. The 
slickensides are the vesult of movement of one surface 
against an adjacent surface. When Grumusols are wet, 
they swell; when they dry, they shrink and form wide 
cracks. 

The two kinds of Grumusols that occur in Treasure 
County are those that have a granular surface and. those 
that have a crust on the surface. The Promise soils and 
the Marias and Pierre soils that are not saline-alkalt have 
a granular surface layer and slickensides below a depth of 
10 to 14 inches. Granules on the surface ave continuously 
formed, particularly when these soils freeze and thaw. 
Marias and Pierre soils that ave saline-alkali are Grumu- 
sols having a crusty surface and, below a depth of 4 to 6 
inches, exchangeable sodium amounting to move than 15 
percent. The surface crust is durable, continuous, and 
¥, to 1 inch thick. It forms again as soon as these soils 
dry following a vain or an irrigation. Bleached grains of 
silt and sand adhere to the surface of these crusts and im- 
part a grayish cast. 


Solonchak soils 


The Solonchak great soil group is intrazonal and in- 
cludes very strongly saline soils that have developed under 
impeded or imperfect drainage. In this county the water 
table is high at all times and in some places is induced by 
excess seepage. Soluble salts have accumulated on or near 
the surface. Commonly, salts are crusted, or are eflloresced 
in spots, on the surface. These soils are without horizona- 
tion, except for the granular structure in the wpper part 
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of the profile that is the result of flocculation caused by 
excess soluble salts. 

In this county the Laurel and Sage soils are representa- 
tive of the Solonchak great soil group. Their surface 
crust of salt, granulated upper subsoil, and strong ac- 
cumulation of soluble salts are characteristic of Solonchak 
soils. The water table is within 2 feet of the surface at 
some time during the year, mainly because of seepage from 
irrigation. Laurel] soils have formed from loam and clay 
loam materials, whereas the Sage soils have formed from 
clay material. 


Solonetz soils 

Solonetz soils are intrazonal. In Treasure County these 
soils are of two kinds, soils that are solodized and those 
that are not. Solodization makes the B2 horizon. less 
alkaline. Soils that are not solodized ave in the Hysham 
series, and soils that are solodized are in the Arvada, Becik- 
ton, Gilt Edge, Hoven, McKenzie, and Winnett series. 

The Fysham soils have developed from strongly alkaline 
loam and clay loam alluvium on well-drained fans. These 
soils have a light-colored A horizon Jess than 3 inches 
thick. It is underlain by a subsoil that has columnar or 
blocky structure and is extremely hard, strongly alkaline, 
and medium textured. Organic matter stains the struc- 
tural aggregates of the B2 horizon with a few dark films, 
but there is no evidence of translocation and accumulation 
of clay. The surface layer and the subsoil have about the 
same texture but differ in stratification. The entire profile 
is strongly or very strongly alkaline; pH is 9.0 or higher. 
In most places a few seams of soluble salts are visible below 
a. depth of about 12 inches. 

In the solodized Solonetz soils, the normal profile gen- 
erally consists of a light-colored A horizon that is under- 
lain abruptly by a columnar B2t horizon containing con- 
siderably more clay than the A or C horizon. Below the 
solum, salts have aceumulated. The B2 horizon generally 
has more than 15 percent exchangeable sodium, 

The Hoven, Arvada, and Winnett soils have a light-gray 
loam A2 horizon, 1 to 6 inches thick, that is underlain 
abruptly by a columnar, strongly alkaline clay B2t hori- 
zon. The structural columns are stained on the outside 
by organic matter. The lower B and upper C horizons 
contain accumulations. of salts and gypsum and are 
strongly alkaline. The Arvada soils have formed in al- 
luvium of loam, clay loam, and clay texture. Hoven soils 
have formed from clay that was deposited in shallow, un- 
drained basins. Loam or clay loam weathered im place 
from the underlying shale is the parent. material of the 
Winnett soils. 

The Gilt Edge soils have morphological features similar 
to those of the Arvada and Winnett but have different 
chemical properties. The B2 horizon of the Gilt Edge 
soils is neutral to moderately alkaline rather than strongly 
alkaline. In the B2 horizon, exchangeable sodium is less 
than 10 percent and the calcium to magnesium ratio is nar- 
row. <A horizon of segregated lime in the lower B and 
upper C harizons clearly separates the solum from the gyp- 
sum segregated in the lower C horizon. Sodium sulfate 
and other monovalent salts have been completely leached 
from the upper 5 to 8 feet of these soils. Gilt Edge soils 
show an advanced stage in solodization in which the chem- 
istry has been completely changed without an accompany- 
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ing change in the morphology. These soils have developed 
in clay material on old landforms. 


In Beckton soils solodization is even more advanced than. 


it isin Gilt Edge soils. Beckton soils have developed from 
material similar to that of the Arvada soils. The Beckton 
soils have a light-colored A horizon that contains an abun- 
dance of bleached silt and sand grains. They have an 
A2&B2 horizon, 2 B2&A2 horizon, or both. Tt is underlain 
by a prismatic-blocky, clayey B2t horizon. A horizon of 
segregated lime clearly separates the solum from accumu- 
lations of gypsum in the lower part of the C horizon. The 
transitional A2&B2 or B2&A2 horizon presumably has 
formed from the degradation of a columnar B2 horizon 
that probably existed at one time. The B2 horizon is neu- 
tral to slightly alkaline, has a low percentage of exchange- 
able sodium, and hasa narrow calcium to magnesium ratio. 
Unlike the Gilt Edge soils, Beckton soils have had chemi- 
cal changes accompanied by changes in thelr morphology. 


Soloth soils 


Soloth soils ave intvazonal. In them'solodization is more 
advanced than it is in the solodized Solonetz soils. In 
Soloth soils the light-colored A2 horizon has been thick- 
ened at the expense of the B2 horizon and has been recalei- 
fied. The soils of the Shonkin series are the only Soloth 
soils in Treasuve County. 

The Shonkin soils have formed from clay deposited in 
shallow, undrained basins or depressions that ave subject to 
periodic flooding and ponding. These soils have a light- 
gray, platy loam B2 horizon that is 6 to 9 inches thick and 
is underlain by an A2&B2 or a B2GAY transitional hori- 
zon. Abundant bleached silt and sand grains are on struc- 
tural aggregates and extend to a depth of 20 inches or 
more. The B2t horizon is brown, prismatic-blocky clay. 
Bleached material appears as frosting on the structural 
aggregates of the B2t horizon or as threads or seams along 
vertical faces in the upper part. The horizon of segre- 
gated limé is normally below a depth of 30 inches. Shon- 
kin soils have a thicker A2 horizon than the Beckton soils 
and a transitional horizon (A2&B2 or B2&A2) that ex- 
tends deeper into the profile. 


Alluvial soils 


The Alluvial great soil group is azonal and consists of 
soils that have developed from alluvium that was de- 
posited recently on flood plains and, more recently, on 
fans. In places these soils are subject to periodic flood- 
ing that deposits a thin layer of fresh sediment on the sur- 
face. Consequently, these soils are stratified at or near the 
surface, and the deposits have not had time to be modified 
much by the soil-forming processes. Alluvial soils ave cal- 
careous from the surface, and they lack genetically related 
horizons. They directly inherit their characteristics from 
the sediments. 

In this county, Alluvial soils are in the Banks, Bowdoin, 
Glendive, Havre, and Lohmiller series. The soils of each 
series are differentiated on the basis of texture of the sub- 
soil below a depth of 10 inches down toa depth of 20 to 30 
inches. The subsoil is coarse sand in the Banks soils, sandy 
loam or loamy fine sand in the Glendive soils, Joam or silt 
joam in the Havre soils, silty clay loam, clay loam, or light 
clay in the Lohmiller soils, and fine clay in the Bowdoin 
soils. 
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Lithosols 


The Lithosols are in the azonal order and consist of 
shallow to moderately deep soils that weathered in place 
from the weakly consolidated to the indurated bedrock. 
The weathered material is 5 to 30 inches thick. These soils 
have no horizonation or have only a very thin or weak Al 
or Cea horizon. Consequently, these soils are much like 
the geologic material from which they have weathered. 
Relief is responsible for the lack of genetic horizons, for 
these soils are on steep slopes or in convex areas where 
runoff is rapid. 

The Lithosols in Treasure County are in the Bainville, 
Flasher, Lismas, Midway, Travessilla, Tullock, and Wi- 
baux series. The kind of soil is determined by the texture 
of the subsoil, the thickness and color of the A. horizon, and 
the degree to which the-bedrock is consolidated. The 
Lismas soils have a clay subsoil that is underlain by a 
substratum of platy clay shale. Flasher and Tullock soils 
have a sandy subsoil underlain by weakly consolidated 
sandstone, The Flasher soils are distinguished from the 
Tullock soils only by their thicker, darker colored Al 
horizon that contains more organic matter than the Al 
horizon of Tullock soils. Both the Bainville and Midway 
soils are underlain by weakly consolidated shale, but the 
Bainville soils have a loam or silt loam subsoil, and the 
Midway soils have a clay loam or silty clay loam subsoil. 
The Travessilla and Wibaux soils are underlain by hard 
indurated bedrock at a depth of less than 12 inches. The 
Travessilla soils are over hard sandstone bedrock, whereas 
the Wibaux soils are reddish in color and underlain by 
hard porcelanite or clinker beds. 


Regosols 


Regosols are azonal soils in which clearly defined hori- 
zons have not developed in the thick unconsolidated mate- 
rial that is not underlain by bedrock at a shallow or moder- 
ate depth. These soils generally are calcareous from the 
surface downward, and they have a thin Al horizon or a 
weak horizon of segregated lime. 

The Regosols in Treasure County are in the Nihil] and 
the Dwyer series. Local relief prevents genetic horizons 
from forming in the Nihill soils, and loose sand resists 
horizonation in the Dwyer soils. 


Descriptions of the Soil Series 


In this subsection all the soil series represented in the 
county are described in detail. Each of these descriptions 
includes a profile at a specified location in the county. 
This profile represents the central concept, or is typical, of 
the series. Following the profile, there are given the 
range of characteristics of the horizons in the profile as 
they oceur in the county, the kind of topography, the 
drainage and permeability, the vegetation, and the use of 
the soils in the series. 


Arvada series 


The Arvada series consists of Solonetz soils that have 
been solodized. These soils developed from deep, trans- 
ported loam, clay loam, or clay material. The typical 
profile has an A2 horizon of light brownish-gray loam 
that is 6 inches thick and is underlain by a strongly alka- 
line, cohamnar light clay B2t horizon. The prismatic- 
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blocky silty clay loam B38 horizon is streaked with salts 
and is underlain by a caleareous clay loam Csa or Ces 
horizon that has common seams of salts and gypsum. The 
C horizon is clay loam. 

The Arvada soils are more strongly alkaline and have 
a more strongly saline substratum than the Gilt Edge 
soils and contain less clay in the B2t horizon. Their B2t 
horizons are more distinct and more clayey than those of 
the Hysham soils. ‘The Arvada soils occur with the Gilt 
Edge and Laurel soils. 

Typical profile of Arvada loam about 660 feet, sonth and 
660 feet, east of the NW. corner of the SWY, of sec. 24, T. 
6 N., R. 34 E.; in grassland on slope of 2 percent: 

A2—0 to 6 inches, Nght brownish-gray (2.5Y 6/2) loam, dark 
grayish brown (2.5¥ 4/2) when moist; moderate, 
thin, platy structure; vesicular in upper inch ; slightly 
hard when dry, friable when moist, slightly sticky and 
slightly plastic when wet; abrupt boundary. 

B21t—6 to 9 inches, dark grayish-brown (2.5Y 4/2) clay, very 
dark grayish brown (2.5Y 8/2) when moist ; moderate, 
medium, columnar structure; extremely hard when 
dry, firm when moist, very sticky and very plastic when 
wet; distinct clay films; noncaleareous; pH 9.4; clear 
boundary. 

B22t—9 to 13 inches, dark grayish-brown (2.5¥ 4/2) clay, 
very dark grayish brown (2.5Y 3/2) when moist; 
moderate, medium, prismatic structure that separates 
to moderate, medium, angular blocky structure; ex- 
tremely hard when dry, firm: when moist, very sticky 
and very plastic when wet; distinet clay films; non- 
calcareous; pH 9.4; clear boundary. 

B38—13 to 17 inches, light olive-brown (2.5Y 5/3) silty clay 
loam, olive brown (2.5Y 4/3) when moist; moderate, 
medium, prismatic-blocky structure; very hard when 
dry, friable when moist, sticky and plastic when wet; 
patchy clay films; weakly calcareous; pH 9.4; 
gradual boundary. 

Cles—17 to 35 inches, olive (5Y 5/3) clay loam, olive (SY 4/3) 
when moist; massive; very hard when dry, friable 
when moist, sticky and plastic when wet; calcareous; 
numerous seams of gypsum; pH 9.0. 

IITG2—35 to 60 inches, olive (5Y 5/3), stratified loam and clay 
loam, olive (SY 4/3) when moist; massive; hard to 
very hard when dry, friable when moist; calcareous; 
pH 9.0. 

Range in characteristics: Loam, clay loam, and clay 
types occur in the county. The thickness of Al and A2 
horizons combined is 14 inch to 7 inches. When dry, the 
A2 horizon has a color with value of 6 to 8. Structure of 
the B2 horizon is moderate to strong and columnar, pris- 
matic-blocky, or blocky. The B2 horizon ranges from 
neutral to very strongly alkaline (pH 7.0 to 9.5) in reaction 
and from heavy clay loam to clay in texture. About 36 to 
65 percent of the B2 horizon is clay. The B2 horizon 
is 8 to 10 inches thick. The boundary between the A and 
the B2 horizons is abrupt or is gradual, and, in some places, 
there is a 4- to 7-inch AB or BA transition horizon that 
has blocks coated with gray silt. The B3 horizon is speck- 
led with salts and gypsum or with nodules of lime. The 
upper part of the C horizon is either a strongly saline Csa 
horizon with common streaks of salts, or it is a Ces hori- 
zon. containing nodules of lime and, in some places, a few 
nests of gypsum within 40 inches of the surface. The C 
horizon ranges from loam to clay. 

Popography: Nearly level to sloping fans and terraces. 

Drainage and permeability: Good drainage; slow to 
very slow permeability in the subsoil. 

Vegetation: Alkali sacaton, inland saltgrass, western 
wheatgrass, and greasewood. 


SOIL SURVEY SERIES 1957, NO. 22 


Use: 


Bainville series 


In the Bainville series are Lithosols that are light- 
colored, calcareous loams and silt loams developed from 
material weathered in place from weakly consolidated 
shale. The only change from the weathered parent ma- 
terial reflected in the soil profile is a very thin, slightly 
darkened A1 horizon. 

Bainville soils occur with the Cushman, Midway, 
Flasher, Tullock, and Travessilla soils. Bainville soils Jack 
the B2 horizon. that occurs in the Cushman soils. The sub- 
soil of Bainville soils is loam or silt loam, whereas that of 
the Midway soils is clay loam or silty clay loam. The Bain- 
ville soils are not so sandy as the Flasher and Tullock soils, 
which are Lithosols weathered from weakly consolidated 
sandstone or sandy shale. They lack the hard sandstone 
that occurs in. the 'Travessilla soils at a depth of less than 
20 inches. 

Typical profile of Bainville silt loam along county road 
in the NW. corner of the SW, of sec. 26, T. 3 N., BR. 36 E.; 
in grassland : 

A1—O to 4 inches, light olive-brown (2.5Y 5/3) silt loam, olive 
brown (2.5Y 4/3) when moist; weak, thick, platy 
structure; slightly hard when dry, very friable when 
moist; weakly enleareous; pH 8.5; clear, irregular 
lower boundary, 

C—4 to 17 inches, pale-olive (5Y 6/3) silt loam, olive (5Y 5/3) 
when moist; very weak, coarse, blocky structure that 
breaks to thick, platy structure in lower part; hard 
when dry, very friable when moist; strongly calear- 
eous; pH 8.5; gradual boundary. 

CR—17 to 24 inches, pale-yellow (5Y 7/3) silt loam, olive (5Y 
5/3) when moist; abundant, platy, soft shale or sand- 
stone that is easily broken with finger; strongly cal- 
eareous; pH 8.5. 

R—2+4 inches +, unweathered, olive-colored, snndstone or loamy 
shale; fine grained; strongly calcareous; weakly 
consolidated. 

Range in churacteristies: Toam and silt loam types 
occur m the county. The Al horizon is noncalcareous in 
some places where it is more than 8 inches thick. The 
value of the color of the Al horizon is 5 or 6 (dry) and 3.5 
(moist). Weakly consolidated shale occurs at a depth of 
5 to 80 inches. In some places a stratum of hard rock 
occurs ata depth of more than 30 inches. Below the Al or 
Ap horizon, but above a depth of 30 inches, texture ranges 
from very fine sandy loam to light clay loam that is less 
than 30 percent clay. 

Lopography: Slopes are convex on crests of ridges 
and hills and are plane and steep on. the sides of hills and 
valleys. 

Drainage and permeability: Tixcessive drainage; rapid 
runoff; moderate permeability. 

Vegetation: Mainly short grasses but some mid and 
tall grasses and some brush and trees in. coves. 

Use: Mainly range that yields well; milder slopes are 
farmed along with larger areas of Cushman soils. 


Mainly range; a few small areas under irrigation. 


Banks series 


The Banks series consists of shallow Alluvial soils that 
developed from coarse-textured alluvium. These soils 
have a light brownish-gray very fine sandy loam A horizon, 
a loamy fine sand or fine sand C horizon, and, within 14 
inches of the surface, a substratum of loose sand or sand 
and gravel, 
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The Banks soils have a coarser textured subsoil and are 
shallower to sand and gravel than the Glendive, Havre, 
and Lohmiller soils. They Jack the B2 and Cea horizons 
that occur in the Beaverton soils. 

Typical profile of Banks very fine sandy loam in the 
SEY, of sec. 11, T. 6 N., R. 35 E.; in brushy pasture: 

A1—0O to 4 inches, ight brownish-gray (2.5¥ 6/2) very fine 
sandy loam, grayish brown (2.5¥ 5/2) when moist; 
soft when dry, very friable when moist; calcareous; 
pH 84. 

Ci1—4 to 10 inches, light brownish-gray (2.5¥ 6/2) loamy fine 
sand and fine sand, grayish brown (2.5Y 5/2) when 
moist; loose; calcareous ; pFI 8.4. 

IIC2—10 to 30 inches, loose, incoherent sand, a very small per- 
centage of fines, and about 10 to 20 percent gravel. 

Range in characteristics: The texture of the surface 
layer ranges from loam to loamy fine sand and from 
gravelly loam to gravelly Joamy fine sand. The finer tex- 
tured part of the profile is not more than 8 inches thick, 
and the depth to loose sand or to sand and gravel ranges 
from 8 to 14 inches. Where a dark-colored A1 horizon 
occurs, it is not more than 4 inches thick. 

Topography: Level flood plains. 

Drainage and permeability: Variable drainage; oc- 
casional overflow; rapid permeability in the subsoil. 

Vegetation; Brush, cottonwood, and an understory of 
grasses, 


Beaverton series 


The Beaverton series consists of Brown soils that devel- 
oped in a shallow mantle of Joam over loose sand and 
gravel. In the Beaverton soils there is an Al horizon con- 
sisting of 2 inches of grayish-brown gravelly loam, a B2t 
horizon of brown, angular blocky clay loam, and a Ceca 
horizon of segregated lime. The substratum oaceurs at a 
depth of 14 te 22 inches and consists of loose sand and 
gravel, 

Beaverton. soils are shallower to the sand and gravel 
substratum than the Wanetta soils. They have a B9 hori- 
zon. and a Cea horizon, which are absent in the Banks soils. 

Typical profile of Beaverton gravelly loam just south- 
east of the NW. corner of the NEV, of sec, 27, T. 6 N., 
R. 34 E.; in grassland: 


A1—0 to 2 inches, grayish-brown (2.5Y 5/2) gravelly loam, 
very dark grayish brown (2.5Y 3/2) when moist; 
weak, thin, platy structure; soft when dry, very fri- 
able when moist; noncaleareous; abrupt boundary. 

R2t—2 to 7 inches, dark grayish-brown (1OYR 4/2) gravelly 
clay loam that is brown (10YR 5/8) if ernshed ; when 
moist, dark brown (10YR 8/8) in place and brown 
(10YR 4/3) crushed; moderate, very fine, angular 
blocky structure; hard when dry, friable when moist, 
sticky and plastic when wet; continuous clay films on 
ped surfaces; nonealcareous; clear boundary. 

B3ca—7 to 12 inches, grayish-brown (10YR 5/2) gravelly loam, 
dark grayish brown (10YR 4/2) when moist ; massive; 
slightly hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; strongly cal- 
careous; many ‘threads of segregated lime; clear 
boundary. 

TICica—-12 to 16 inches, grayish-brown (1lOYR 5/2) very grav- 
elly sandy loani, dark grayish brown (10¥YR 4/2) 
when moist; single grained; loose; strongly calcare- 
ous ; gradual boundary. 

IIIC2—16 to 24 inches +, mixture of gravel and loose sand. 


Range in characteristics: Only gravelly loam has been 
mapped in this county. The A horizon ranges from 2 to 
4 inches in thickness. Its color has a value of 5 when the 
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horizon is dry and 3 ov more when the horizon is moist. 
Hue is 10YR or 2.5Y. The B2 horizon is 30 to 40 percent 
clay and has moderate to strong structure. Its color has 
a value of 4 or 5 (dry) and 3 or 4 (moist), a chroma of 8 
or 4, and a hue of 1OYR or 2.5Y. The Baca and TiClea 
horizons are distinct or prominent. When they are dry, 
their color has a value of 5 or more. The depth to the 
substratum of loose sand and gravel is 14 to 22 inches. 
The percentage of gravel on the surface and in. the B2 
horizon ranges from less than 5 percent to about 80 per- 
cent, by volume. 

Topography: Figh gravel-capped benches that have 
neatly level slopes. 

Druinage and permeability: Good drainage; excessive 
internal drainage; moderate permeability in the subsoil. 

Vegetation: Mixed short and mid grasses, including 
blue grama and needle-and-thread ; also, threadleaf sedge, 
big sagebrush, and cactus. 

Use: Primarily range, but a few isolated areas are 
farmed along with larger areas of deeper soils. 


Beckton series 


The Beckton ‘series consists of well-drained Solonetz 
soils that have been strongly solodized. These soils de- 
veloped ux deep loam and clay loam material that was 
transported. In the typical profile, the Ap horizon is 
light brownish-gray clay loam that is underlain by a 
strong, prismatic-blocky clay B2t horizon in which the 
blocks in the upper part are coated with gray silt. <A cal- 
careous clay B3 horizon is underlain by a clay loam Cea 
horizon that contains threads and nodules of lime. In 
the lower part of the C horizon are stratified material and 
threads or nests of gypsum. 

The silt-coated blocks that occur in the upper part of 
the B2 horizon of the Beckton soils, and that indicate solo- 
dization, do not occur in the Nunn soils. The Beckton 
soils have a neutral and slightly alkaline, prismatic-blocky 
B2 horizon in which salts and gypsum have accumulated 
below the lime segregations, whereas the Arvada soils . 
have a strongly alkaline and very strongly alkaline, colum- 
nar B2 horizon in which the percentage of exchangeable 
sodium and the salinity are high. Also, salts have ac- 
cumulated in the lower part of the B and in the upper 
part of the C horizons of the Arvada soils. Beckton soils 
lack the abrupt boundary between the A and B horizons 
that occurs in the Briggsdale soils, In addition, the 
bleached silt and sand extend deeper in the solum in the 
Beckton soils than in the Briggsdale soils. In the Briggs- 
dale soils, the bleached materials are only in the Al 
horizon. 

Typical profile of Beckton clay loam about 100 feet east 
of the NW. corner of the SW, of sec. 17, T. 6 N., R. 36 
E.; in irrigated field: 

Ap—0 to 6 inches, light brownish-gray (2.5Y 6/2) clay loam, 
dark grayish brown (2.5Y 4/2) when moist; weak, 
medium, platy structure that seprrates to strong, fine, 
granular structure; very hard when dry, friable when 
moist, sticky and plastic when wet; abundant bleached 
silt and sand; noncaleareous. 

B2t—6 to 15 inches, dark grayish-brown (2.5Y 4/2) clay that 
is light olive brown (2.5Y 5/3) if crnshed; when moist, 
very dark grayish brown (2.5Y 3/2) in place and olive 
brown (2.5Y 4/4) crushed; strong, medium, prismatic 
structure that separates easily to strong, fine and 


medium, angniar blocky structure; extremely hard 
when dry, friable when moist, sticky and very plastic 
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when wet; thick continuous clay films on all strue- 
tural surfaces; upper 2 to 4 inches have a light-gray- 
ish east caused by clear silt and very fine sand; pH 
7.8; nonecaleareous; clear boundary. 

B3I—15 to 22 inches, grayish-brown (2.5Y 5/2) light clay that 
is light yellowish brown (2.5¥ 6/3) if crushed; when 
moist, dark grayish brown (2.5¥ 4/2) in place and 
light olive brown (2.5Y 5/3) crushed; moderate, me- 
dium, prismatic structure that separates to strong, 
medium, angular blocky structure; very hard when 
dry, firm when moist, sticky and very plastic when 
wet; thin clay films; calcareous; pH 84; clear 
boundary. 

Clea—22 to 30 inches, olive-gray (5Y 5/2) heavy clay loam, 
olive gray (SY 4/2) when moist; moderate, medium 
and coarse, angular blocky structure; very hard when 
dry, friable when moist, sticky and plastic when wel; 
calcareous; few threads of lime; pH 86; gradual 
boundary. _ 

G2e1—30 to 45 inches, light olive-gray (5Y 6/2) clay loam, 
olive gray (5¥ 5/2) when moist; massive ; very hard 
when dry, friable when moist, sticky and plastic when 
wet; calcareous; threads and nodules of lime; pH 
8.8; gradual boundary. - 

TIG3es—45 to 62 inches, pake-olive (5¥ 6/3), stratified loam, 
silt loam, and very fine sandy loam, olive (5Y 5/3), 
when moist; slightly hard when dry, very friable when 
moist; calcareous; few threads and nests of soluble 
salts and gypsum, 

Range in characteristics: In this county the surface 
layer is clay and clay loam, but Beckton soils are mapped 
only in a complex with Nunn soils, The Ap horizon con- 
tains few to common bleached grains the size of silt and 
sand. When dry, the Ap horizon has a color with a value 

: . y 7 J 7 
of 6 or 7, a chroma of 2 or 3, and a hue of 2.5Y and 10YR. 

The B2t horizon is 88 to 40 percent clay and has mod- 
evate to strong structure. When dry, the B2 horizon has 
4 color with a value of 4 or 5, a chroma of 2 or 8, and a hue 
of 2.5Y ov LOYR. The B2 horizon is 8 to 12 inches thick. 
The thickness of the Ap and B2t horizons combined is 10 
to 16 inches. In the Cea horizon the segregations of lime 
are few to common and are in the form of seams and 
nodules. Stratified material occurs below a depth of 40 
inches. A few to common seams or nests of gypsum are 
present: below 40 inches. 

7 opography :. Level terraces or fan terraces. 

Drainage and permeability: Good drainage; mod- 
erately slow to slow permeability in the subsoil. ; 

Vegetation: Western wheatgrass, blue grama, silver 
sagebrush. 

Use: Irrigated cropland and grazing. 


Bew series 

The Bew series consists of Brown soils that developed in 
deep, transported clay material. In the typical profile 
the Ap horizon is brown, granular clay loam and is under- 
lain by a brown, prismatic-blocky clay B2t horizon. A 
prismatic clay B3ca horizon is underlain by a clay Cea 
horizon that contains nodules of segregated lime. ‘The C 
horizon is clay. 

The Bew soils have more clay in the B2t horizon and 
throughout the profile than the Nunn soils, which devel- 
oped from clay loam instead of from clay material. Bew 
soils have strongly expressed A and B horizons, whereas 
the Marias and Promise soils are Grumusols and do not 
have a B horizon. The columnar B2 horizon that occurs 
in the Gilt Edgé soils is not present in the Bew soils. Bew 
soils occur with the Shonkin and Hoven soils. 
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Typical profile of Bew clay loam 750 feet north of the 
center of sec. 8, T. 6 N., R. 85 E.; in seeded abandoned 
cropland: 


Ap—0 to 5 inches, brown (10YR 5/3) clay loam, brown (10YR - 
3/3) when moist; weak, thick, platy structure that 
separates to moderate, very fine, granular structure ; 
hard when dry, friable when moist, sticky and plastic 
when wet; noncalcareous; pF 7.4. 

B2t—5 to 13 inches, brown (10¥R 4/3) clay that is yellowish 
brown (1JOYR 5/4) if crushed; when moist, dark 
brown (1OYR 38/3) in place and dark yellowish brown 
(1O¥R 4/4) crushed; strong, fine and medium, pris- 
matie structure that breaks easily to strong, fine, 
subangular blocky structure; very hard when dry, 
friable when moist, sticky and plastic when wet ; thick 
continuous clay films on all ped surfaces; nonecal- 
cauveous ; PE 8.0; clear boundary, 

B3ca—13 to 18 inches, light olive-brown (2.5) 
brown (2.5Y 4/3) when moist; strong, medium, pris- 
matic structure that breaks to inoderate, medium and 
course, angular blocky structure; very hard when 
dry, friable when moist, sticky and plastie when wet; 
clay films on vertical and horizontal faces; weakly 
calcareous; few threads of lime; pil 8&4; gradual 
boundary. 

Clea—18 to 22 inches, olive-gray (5Y 5/2) clay, olive gray 
(5Y 4/2) when moist; strong, medium, prismatic 
structure that breaks to moderate, medium and coarse, 
angular blocky structure; very hard when dry, friable 
when imoist, sticky and plastic when wet; few distinct 
clay films; moderately calcareous; few threads and 

_ nodules of lime; pH 8.4; gradual bonndary. 
C2ca—22 to 46 inches, olive-gray (SY 5/2) light clay, olive gray 
(5Y 472) and olive (5Y 4/3) when moist; massive or 
weak, angular blocky structure; very hard when dry, 
friable. when moist, sticky and plastic when wet: 
moderately calcareous; few threads and uodules of 
lime; pH 8.5; gradual boundary, 

IIC3—46 to 72 inches, olive-gray (HY 5/2) clay loam, olive 
gray (5Y 4/2) when moist; massive; very hard when 
dry, friable when moist, slightly sticky and slightly 
plastie when wet; moderately calcareous; few fine 
threads of lime and few nests of gypsum in lower part; 
pH 9.0. 

leange in characteristics: Above the Cea horizon, the 
solum is 16 to 20 inches thick. The B2t horizon is 50 to 

55 percent clay, or about 18 to 25 percent more clay than 

the Al or Ap horizon. The B2t horizon has a color with 

a value of 5 or 4, a chroma of 3 or 4, and a hue of 2.5Y-or 

10YR. In some places the texture of the substratum below 

a depth of 30 inches is a heavy clay loam. Below a depth 

of 40 inches, the substratum is clay, stratified loam to clay 

loam, or gravelly loam. In undisturbed areas the Al hori- 
zon consisis of 2 to 8 inches of loam and has many bleached 
grains of silt and sand. 

Topography: Nearly level to undulating high terraces 
north of the Yellowstone River. 

Drainage and permeability: Good drainage; moder- 
ately slow permeability im the subsoil. 


Vegetation: Native and seeded grasses. 
Use: Most areas have been farmed in past years and are 


now seeded to crested wheatgrass. 


Bowdoin series 


The Bowdoin series consists of well-drained, nongaline 
and nonsodic heavy clay Alluvial soils that intergrade 
toward Grumusols. These soils have a very thin, crusty 
clay surface layer and a massive or weak, blocky clay sub- 
soil. 

The Bowdoin soils have more clay throughout than the 
Lohmiller soils. They do not havea granular surface layer 
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and a blocky subsoil as do the Marias and Promise soils. 
Bowdoin soils are not strongly alkaline (sodic) inthe sub- 
soil, as are the saline-alkali Marias soils. 

Typical profile of Bowdoin clay located in SW. commer of 
the SW, of sec. 27, T. 7 N., R. 87 E.; in pasture: 


Al—O to 1. inch, olive-gray (5Y 5/2) clay, olive gray (HY 4/2) 
when moist; strong, very fine, angular blocky struc- 
ture; very hard when dry, firm when moist, very 
sticky and very plastic when wet; weakly calcareous ; 
clear boundary. 

C1—1 inch to 18 inches, grayish-brown (2.5Y 5/2) clay, dark. 
grayish brown (2.5¥ 4/2) when moist; weak, medium 
and coarse, angular blocky structure; extremely hard 
when dry, very firm when moist, very sticky and very 
plastic when wet; weakly calcareous; pH 8.2. 

C2—18 to 42 inches, grayish-brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) when moist; massive; ex- 
tremely hard when dry, very firm when moist, very 
sticky and very plastic when wet; very few splotches 
of gypsum; weakly caleareous; pH 8.2. 

TIC3—42 to 62 inches, pale-yellow (2.5Y 7/4), stratified loam, 
very fine sandy loam, and fine sandy loam, grayish 
brown (2.6¥ 5/2) when moist; soft when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; calcareous ; pH 9.0. 


Range im characteristics: The thickness of the clay 
over the stratified sediments ranges from 32 to 42 inches. 
Below a depth of 18 to 24 inches, there ave few or no 
visible accumulations of gypsum and other salts, The 
surface layer and upper subsoil are 55 to 65 percent clay. 

Topography: evel low terraces or high bottom lands. 

Drainage and permeability: Good drainage but slow 
surface runoff; very slow permeability. 

Vegetation, Western wheatgrass and big sagebrush. 

Use; Mainly native pasture; a few areas are farmed 
along with other soils. 


Briggsdale series 


The Briggsdale series consists of deep, well-drained 
Brown soils that intergrade toward Planosols. Briggs- 
dale soils developed from. deep, transported, well-graded 
loam material. In the typical profile, the A2 horizon con- 
sists of 2 inches of light brownish-gray loam and is under- 
Jain by « transitional AB horizon that is 2 inches of 
grayish-brown loam. The B2t horizon of strong, pris- 
matic-blocky heavy clay loam or light clay is underlain 
by a clay loam B3 horizon that is underlain, in turn, by a 
clay loam Cea horizon contaming nodules of lime. The C 
horizon is loam. 

The Briggsdale soils have move clay in the B2t horizon 
than do the Fort Collins soils. Also, a thin A2 horizon 
has developed in the Briggsdale soils, but not in the Fort 
Collins soils. Briggsdale soils have less clay in the Bt 
horizon and throughout their profile than have the Bew 
soils, which are Brown soils formed from clay material. 
The B2t horizon of Briggsdale soils is move strongly ex- 
pressed texturally and structurally than that of the Nunn 
soils. The Nunn soils developed in clay loam rather than 
loam material. The Briggsdale soils have not been golo- 
dlized as have the Beckton soils, which have gray (dry) AB 
and BA horizons above the Bt horizons. Briggsdale soils 
are not so silty as the Hesper soils. 

Typical profile of Briggsdale loam on east side of road 
just south of the center of the NW14 of sec. 34, T. 7 N,, 
R.34.E.; in grassland: 
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A2—0 to 2 inches, light brownish-gray (10YR 6/2) loam, dark 
grayish brown (10¥R 4/2) when moist; moderate, 
thin, platy structure; soft when dry, very friable when 
moist; abundant bleached silt and very fine sand; 
noncalcareous ; pH 7.0; clear boundary. 

AB—2 to 4 inches, grayish-brown (10¥R 5/2) heavy loam, 
very dark grayish brown (1OYR 3/2) when moist; 
strong, thin, platy structure that separates to strong, 
very fine, subangular blocky structure; slightly hard 
when dry, very friable when moist, slightly sticky and 
slightly plastic when wet; noncalcareous; pH 7.0; 
wbrupt boundary. 

B2t—4 to 14 inches, brown (10¥R 4/3) light clay that is brown 
(10YR 5/3) if crushed; when moist, dark brown 
(LOYR 8/8) in place and brown (10YR 4/3) crushed: 
inocerate, medium, prismatic structure that breaks 
easily to strong, fine and very fine, angular blocky 
Structure; very hard when dry, friable when moist, 
sticky and plastic when wet; thick continuous clay 
films; noncalcareous; pH 7.6; clear boundary. 

Ba—l4 to 18 inches, brown (1OYR 5/3) clay loam, brown 
(10¥R 4/3) when moist; moderate, medium, prismatic 
structure that separates to moderate, medium, angular 
blocky structure; hard when dry, friable when moist, 
sticky and plastic when wet; patchy clay films; cal- 
careous ; few threads of lime; pH 8.6, 

Cica—18 to 46 inches, pale-yellow (2.5¥ 7/4) light clay loam. 
light olive brown (2.5Y 5/4) when moist; weak, 
coarse, prismatic structure to massive; hard when 
dry, friable when moist, slightly sticky and slightly 
plastic when wet; strongly calcareous; common nod- 
ules of segregated lime; pH 8.5; gradual boundary. 

C2—46 to 60 inches, light yellowish brown (2.5¥ 6/3) loam, 
dark grayish brown (2.5¥ 4/2) when moist; massive; 
hard when dry, very friable when moist, slightly 
sticky and slightly plastic when wet; moderately cal- 
careous ; few threads of lime; pli 8.6. 


Range im characteristics: Only Briggsdale loam has 
been mapped in this county. In places the A2 horizon 
cloes not, occur, and in these places bleached particles the 
size of silt and sand are abundant in the Al horizon and 
give it a distinct gray appearance. The Al horizon has a 
color with a value of 5 or more when dry and 3 or more 
when moist; chroma is 2 or 3, and hue is LOYR or 2.5Y. 
The Bat horizon is 7 to 10 inches thick. It is 88 to 45 
percent clay and contains 15 to 20 percent more clay than 
the Al or Ap horizon. The color of the B2 horizon has a 
value of 4 or 5, a chroma of 2 to 4, and a hue of 10YR or 
2.5Y. In some places the blocks in the upper 4% inch to 
114 inches of the B2 horizon have a frosted appearance 
that is imparted by bleached silt and sand. The thick- 
ness of the A2 and the AB horizons combined is 3 to 6 
inches, The thickness of the noncalcareous solum ranges 
from 12 to 20 inches. The Gea horizon contains few to 
many soft nodules of segregated lime. Nests or seams of 
gypsum occur below 50 inches in some places. A sub- 
stratum of shale occurs below a depth of 3 feet in places. 

Lopography: Nearly level to sloping concave slopes, 
shallow swales in uplands, and shallow heads of drains. 

Drainage and permeability: Good drainage; moder- 
ately slow permeability in the subsoil. 

Vegetation: Western wheatgrass, blue grama, and 
sagebrush. 

Use: Nonivrigated cropland and rangeland. 


Cherry series 


The Cherry series consists of Brown soils that have a 
very thin solum. These soils developed in deep, trans- 
ported, moderately fine textuved material. Below their 
grayish-brown clay loam Al or Ap horizon, the horizons of 
these soils are only weakly expressed. These horizons are 
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a B2 horizon, Clca and Ceca horizons, and a C8 horizon, 
The clay loam B2 horizon is a color horizon, structural 
horizon, or both. The Clca and C2ca horizons are clay 
loam containing a few threads or nodules of lime. The C3 
horizon is clay loam. 

The surface layer of these soils is darker colored than 
the rest of the solum and is darker colored than the sur- 
face layer of Lohmiller soils. Also, Cherry soils have a 
structural. B2 horizon and, in the C horizon, have segre- 
gated lime or contain more lime than in the AT or Ap 
horizon. Onthe other hand, the Lohmiller soils are nearly 
uniform in color and in content of lime, and they do not 
have a structural B2 horizon. Cherry soils lack the tex- 
tural Bt horizon that occurs in the Nunn soils. ae are 
finer textured throughout than the McRae soils, which are 
Brown. soils that formed in loam material. Cherry soils 
do not have the weakly consclidated shale substratum 
that underlies the Renohill soils. 

Typical profile of Cherry clay loom % mile north and 
500 feet west of the SE. corner of the SW4+,4 of sec. 4, T. 
6N,, R. 36 E.; in grassland: 

Al—O0 to 8 inches, grayish-brown (2.5¥ 5/2) clay loam, very 
dark grayish brown (2.5Y 8/2) when moist; moderate, 
fine, granular structure; hard wheu dry, friable when 
moist, sticky and plastic when wet; noncalcareous ; 
pH 8.0; clear boundary. 

B2—3.to 8 inches, olive-brown (2.5Y 4/3) clay loam, very dark 
grayish brown (2.5Y 3/2) when moist; moderate, me- 
dium and coarse, prismatic structure; hard when dry, 
friable when moist, sticky and plastic when wet; thin 
patchy to continuous clay films; noncalcareous ; pH 
8.0 ; clear boundary. 

Clca—S8 to 14 inches, light olive-brown (2.5Y 5/3) clay loam, 
olive brown (2.5Y 4/3) when moist; weak, medium 
and coarse, prismatic structure; hard when dry, fri- 
able when moist, sticky and plastic when wet; mod- 
erately calcareous; few threads of nodules of segre- 
grated lime; pH 8.4; gradual boundary. 

C2ca—14 to 26 inches, light olive-brown (2.5Y 5/3) clay loam, 
olive brown (2.5Y 4/3) when moist; massive; hard 
when dry, friable when moist, sticky and plastic when 
wet; moderately calenreous; few threads or nodules 
of segregated lime; pH 8.4; gradual boundary. 

C8—26 to 40 inches, light olive-brown (2.5Y 5/3) clay loam, 
olive brown (2.5Y 4/3) when moist; massive; very 
hard when dry, friable when moist, sticky and plastic 
when wet; weakly calcareous ; pF 8.4; clear boundary. 

IIC4—40 to 60 inches, light yellowish-brown (2.5Y 6/3), strati- 
fied loam, silt loam, and very fine sandy loam, olive 
brown (2.5Y 4/3) when moist; soft to slightly hard 
when dry, very friable when moist, slightly sticky and 
slightly plastic when wet; calcareous. 

Range in characteristics: Clay loam is the dominant 
type, but the clay type is also mapped. The B2 horizon, 
which ts 4 to 8 inches thick, has color with a value of 4 or 5 
(dry), a chroma of 2 to 4,andahue of 2.5Y. The B2 hori- 
zon is weakly calcareous in places. In cultivated areas the 
Aland B2 horizons are mixed into the Ap horizon, which is 
noncaleareous or only weakly calcareous. The normal hor- 
izon sequence in cultivated areas is Ap, Cca, and C. The 
stratified coarser textured material occurs below a depth 
of 20 inches. 

Topography: Nearly level to sloping fans and terraces, 

Drainage and permeability: Good drainage; in irri- 
gated areas the level of ground water is within 5 feet of 
the surface during part of the year; moderately slow per- 
meability in the subsoil. 

Vegetation: Mixed mid and short grasses. 
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Use: Primarily irrigated and nonirrigated cropland 
and grazing. 


Cushman series 


The Cushman series consists of Brown soils that have a 
very thin solum and developed from loam material weath- 
ered in place from the underlying weakly consolidated 
shale. The typical profile has a thin, grayish-brown loam 
Al: horizon, a brown, prismatic light clay loam B2t hori- 
zon, prismatic light clay loam or loam B3ca and Cea hori- 
zons containing segregated lime, and an R horizon of 
weakly consolidated shale. 

Cushman soils are not so clayey throughout their profile 
as are the Renohill soils but have a solum of the same 
thickness. A B horizon and a distinct Cea horizon occur 
in the Cushman soils, but not in the Bainville. The Cush- 
man. soils are not so sandy as the Terry soils. The shale 
substratum at a moderate depth differentiates the Cush- 
man soils from the Fort Collins soils. 

Typical profile of Cushman loam 25 feet south and 10 
feet west of the NE. corner of sec. 6, T. 7 N., R. 34 E.; in 
grassland on. slope of 4 percent: 


Al—O to 2 inches, grayish-brown (10YR 5/2) loam, very dark 
grayish brown (10YR 38/2) when moist; weak, fine, 
granular structure; soft when dry, very friable when 
moist, slightly sticky and slightly plastic when wet; 
nonealeareous; pH 7.0; clear boundary. 

R2t—2 to 7 inches, brown (1OYR 4/8) light clay loam, dark 
brown (10¥R 3/8) when moist; moderate, medium, 
prismatic structure; hard when dry, friable when 
moist, slightly sticky and = slightly plastic when 
wet; thin clay films; nonealeareous; pH 7.4; clear 
boundary. 

B38ea—7 to 12 inches, pale-brown (1OYR 6/3) light clay loam, 
brown (10YR 5/38) when moist; moderate, medium, 
prismatic structure; hard when dry, very friable 
when moist, slightly sticky and slightly plastic when 
wet; moderately caleareous; common soft masses 
or nodules of segregated lime; pH 84; gradual 
boundary. 

12 to 20 inches, light brownish-gray (2.5Y 6/2) heavy 
loam or light clay loam, grayish brown (2.5Y 5/2) 
when moist; weak, coarse, prismatie structure; hard 
when dry, very friable when moist, slightly sticky and 
slightly plastie when wet; moderately calcareous; 
common masses of segregated lime; pH 8.5; gradual 
boundary. 

C2ca—20 to 24 inches, light yellowish-brown (2.5Y 6/3) loam, 
light olive brown (2.5Y 5/8) when moist; massive in 
the upper part and platy structure in lower; hard 
when dry, very friable when moist, slightly sticky and 
slightly plastic when wet; few fragments of sandstone 
and shale; calcareous; few nodules of segregated 
lime; pH 8.5; clear boundary. 

R—24 to 80 inches, olive-colored, interbedded loamy shale and 
sandstone; weakly consolidated. 


Range in characteristics: Only the loam type is 
mapped in this county. Shale or sandstone is at a depth 
of 16 to 32 inches, and the noncalcareous solum extends to 
a depth of 6 to 10 inches. The A1 horizon is 2 to 4 inches 
thick. The B2 horizon is 25 to 32 percent clay and has 
moderate or strong, prismatic or blocky structure. When 
dry, it has a color with a value of 4 or 5, a chroma of 3 or 
4, and a hue of 2.5Y or 1OYR. The B3ca horizon does not 
occur or is very thin in some places. The Cca horizon 
has few to common segregations of lime. The underlying 
material is weakly consolidated and consists of silt. loam or 
sandy shale or sandstone. In cultivated areas all or nearly 
all of the material in the Al and B2 horizons is mixed into 
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the Ap horizon. The normal sequence of the horizons is 
Ap, Baca, Cea, and R. 

Topography: Nearly level to rolling, eroded uplands. 

Drainage and permeability: Good drainage; moderate 
permeability in the subsoil. 

Vegetation: Western wheatgrass, prairie junegrass, 
needle-and-thread, blue grama, other grasses, and big sage- 
brush, 

Use: Nonirvigated cropland and rangeland. 


Dwyer series 


In the Dwyer series are Regosols that consist of light- 
colored, calcareous, loose sand that was laid down by the 
wind. These soils have an Al horizon that consists of 2 
inches of slightly darkened fine sand and is underlain by 
a fine sand subsoil. 

Weakly consolidated sandstone does not occur within 
30 inches of the surface, as it does in the Tullock soils. 
The subsoil of the Dwyer soils is looser and sandier than 
that of the Glendive soils, but it is not so coarse textured as 
the subsoil of the Banks soils. 

Typical profile of Dwyer fine sand 1% mile north and 
100 feet east of the SW. corner of the SI14 of sec. 10, 
T.6N.,R.35 E.: 


Al—0 to 2 inches, grayish-brown (2.5Y 5/2) fine sand, dark 
grayish brown (2.5¥ 4/2) when moist; single grain; 
loose ; caleareous. 

C1—2 to 60 inches, light brownish-gray (2.5Y 6/2) fine sand, 
grayish brown (2.5Y 5/2) when moist; single grain; 
loose ; calcareous. 

frange im characteristics: Only the fine sand type is 
mapped in this county. The A1 horizon ranges from 0 to 
5imches in thickness. It is nonealeareous im places. In the 
lower subsoil there is some evidence that the content of 
lime has increased. A few fine pebbles occur in places. 

Topography: Wind-laid material that is rolling to 
choppy on the surface, 

Drainage and permeability : 
age; rapid permeability. 

Vegetation: Mid and tall grasses, mainly sand reed- 
grass, Indian ricegrass, and needle-and-thread. 

Use: Entirely native pasture. 


Edgar series 


Excessive internal drain- 


The Edgar series consists of Brown soils that have a 
very thin solum and developed from transported, deep, 
well-graded loam material. The typical profile has a 
grayish-brown loam A horizon, a light olive-brown, pris- 
matic loam B2ca horizon, and a loam Cea horizon in which 
nodules of segregated lime are common. The C horizon 
is also loam. The Edgar soils developed from material 
similar to that from which the Fort Collins soils devel- 
oped, but the Edgar soils have a thinner solum and con- 
tain less clay in their B2 horizon. Edgar soils have a 
solum of the same thickness as that of the McRae soils, 
but the B2 horizon of Edgar soils is more strongly ex- 
pressed, and the Cea horizon is more distinct and contains 
more segregations of lime. Edgar soils are not so fine 
textured as the Cherry soils and have more distinct hori- 
zons of segregated lime. 

Typical profile of Edgar loam near the center of the 
NW4, of sec. 7, T. 6 N., R. 38 E.; in cultivated field: 

Ap—0 to 7 inches, grayish-brown (10YR 5/2) loam, dark gray- 
ish brown (10YR 4/3) when moist; moderate, fine, 
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granular structure; slightly hard when dry, very fri- 
able when moist, slightly sticky and slightly plastic 
when wet; noncalcareous ; pH 7.4. 

B2ca—7 to 12 inches, light olive-brown (2.5Y 5/4). loam, olive 
brown (2.5Y 4/4) when moist; moderate, medium, 
prismatic structure; hard when dry, very friable 
when moist, slightly sticky and slightly plastic when 
wet; thin patchy clay films; calcareous, few nodules 
of segregated lime; pH 8.2; clear boundary. 

Clea—12 to 34 inches, light yellowish-brown (2.5Y 6/3) loam, 
light olive brown (2.5Y 5/8) when moist; massive ; 
hard when dry, very friable when moist, slightly 
Stieky and slightly plastic when wet; calcareous; 
common soft masses of segregated lime; pH 84; 
gradual boundary. 

TIC2—34 to 60 inches, pale-yellow (2.5¥ 7/4) light clay loam 
or heavy loam, light olive brown (2.5Y 5/4) when 
moist; massive; hard when dry, very friable when 
moist, sticky and plastic when wet; calcareous; pH 

8.6.. 

Range in characteristics ; Only the loam type is mapped 
in this county. The noncaleareons A and B horizons have 
a combined thickness of 6 to 12 inches. The A horizon has 
a color with a value of 5 or more (dry) and more than 
3.5 (moist), a chroma of 2 or 3, and a hue of LOYR or 2.5Y. 
The thin noncaleareous B2 horizon is absent in many 
places. Where it occurs, its color has a chroma of 8 or 4 
and a hue of 2.5Y or 10YR. The Cca has common to 
many soft nodules of segregated lime that, when dry, have 
a color with a value of 6 or more. Where a contrasting 
substratum. occurs, it is at a depth of 24 to more than 40 
inches. A few pebbles are on the surface and in the profile 
in places. In grassland, the solum has an Al horizon of 
light brownish-gray loam 2 to 3 inches thick and a B2 
horizon of brown, prismatic loam 4 to 6 inches thick. 

Topography: Nearly level to strongly rolling benches 
of uplands. 

Drainage and permeability : 
permeability in the subsoil. ; 

Vegetation: Mid and short grasses consisting of blue 
grama, western wheatgrass, prairie junegrass, needle-and- 
thread, and fringed sagewort. 

Use: Trrigated and nonirrigated cropland and range- 
land. 


Good drainage; moderate 


Fattig series 


In the Fattig series are Brown soils that have a thick 
solum. These soils developed in material that weathered 
in place from carbonaceous loamy shale and sandstone of 
Tertiary or Cretaceous age. They have a dark-gray loam 
A1 horizon, a very dark gray, prismatic-blocky, clayey B2t 
horizon, and a substratum of calcareous, weakly con- 
solidated, loamy shale, siltstone, or sandstone. 

Fattig soils have a thicker solum and a darker colored 
A horizon than the Cushman sind the Renohill soils. Also, 
the B2t horizon of Fattig soils contains more clay than 
that of the Cushman soils, and it is more strongly expressed 
than the B2t horizon of the Renohill soils. 

Typical profile of Fattig loam 350 feet west and 50 feet 
south of the NE. corner of sec. 23, T. 8 N., R. 32 E.; in 
grassland : 

AI—0 to 3 inches, dark-gray (10YR 4/1) loam, black (10XYR 
2/1) when moist; moderate, fine, granular structure; 
soft when dry, very friable when inoist, slightly sticky 
and slightly plastic when wet; noncaleareous ; pH 6.5; 
clear boundary. 

B21t—8 to 14 inches, very dark gray (10YR 3/1) clay loam, 
black (10YR 2/1) when moist; moderate, medium, 
prismatic structure that separates to strong, fine and 
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medium, angular blocky structure; very hard when 
dry, friable when moist, sticky and plastic when wet; 
thick continuous clay films; noncalcareous; pH 6.8; 
gradual boundary. 7 . 

B22t—14 to 25 inches, dark-gray (1OYR 4/1) clay loam, 
black (10X¥R 2/1) when moist; moderate, medium, 
angular blocky structure; very hard when dry, friable 
when moist, sticky and plastic when wet; thick clay 
films; noncaleareons; pF 7.1; gradual boundary. 

B23t—25 to 88 inches, yery dark er uy (10¥R 3/1) heavy clay 
loam or light clay mottled with light olive brown 
(2.5Y 5/4), black (LOYR 2/1) mottled with olive brown 
(2.5Y 4/4) when moist ; moderate, medium and coarse, 
angular blocky structure; very hard when dry, firm 
when moist, sticky and plastic when wet; distinet clay 
films; noncalcareous; pH 7.2; gradual boundary, 

IIR—388_ to 48 inches, pale-yellow (2.5Y 7/3) weakly con- 
solidated, caleareous siltstone and sandstone, light 
olive brown (2.5Y 5/3) when moist. 

Range in characteristics: Loam is the only type 
mapped in this county. ‘The A1 horizon has a color with a 
value of 3 ov 4 (dry) and 1 or 2 (moist) and a chroma of 
lor. The B2 horizon is 35 to 45 percent clay ‘and has a 
color with a value of 3 or 4 anda chroma of 1 or 2. The 
depth to the unweathered bedrock is 24: to 40 inches, 

Lopography: Nearly level to rolling, eroded uplands. 

Druinage and permeability ¢ Good drainage; moder- 
ately slow permeability in the subsoil. 

Vegetation: Mixed mid and short evasses that include 
western wheatgrass, blue grama, and “needle-and-thread $ 
also fringed si Leewor t and big sagebrush. 

Use: Native rangeland. 


Flasher series 


The Flasher series consists of dark-colored, sandy 
Lithosols that developed from material weathered in place 
from the underlying weakly consolidated sandstone or 
compact beds of sand. These soils have a dark, grayish- 
brown Al or Ap horizon, a light yellowish-brown, strongly 
calcareous subsoil, and, at a depth of 26 inches, a sub- 
stratum of weakly consolidated sandstone. 

Flasher soils have a thicker and darker colored A hori- 
zon. than the Tullock and the Dwyer soils. The solum of 
the Flasher soils is not so loose and sandy as that of the 
Dwyer soils, and the sandstone substratum is nearer the 
surface. The Flasher soils have a darker colored A havi- 
zon. ‘than the Bainville soils and are more sandy through- 
out. They do not have a B horizon, as do the Terry soils. 

Typical profile of Flasher fine sandy loam about 450 teet 
north and 100 feet west of the SE. corner of the NEV, of 
sec. 9, 1. 3 N., R. 88 E.; in cultivated field: 

Ap—o to § inches, dark grayish-brown (10YR 4/2) fine sandy 
loam, very dark grayish ‘brown (10XR 8/2) when 
moist; weak, fine, crumb structure; soft when dry, 
very friable when moist; noncalcareous; pH 8.2. 

C1—S to 26 inches, light yellowish-brown (2.5Y 6/3) light fine 
sandy loam or heavy loamy fine sand, light olive 
brown (2.5Y 5/4) when moist; massive; slightly hard 
when dry, very frinble when moist, nonstieky and 
nonplastic when svet; strongly calenreous; pH 8.5; 
gradual boundary. 

R—26 to 60 inches, ight yellowish-brown (2.5Y 6/3) light fine 
sandy loam or lonmy fine sand, light olive brown 
(2.5Y 5/4) when moist; massive; evidence of weak 
eonsolidation and compaction when dry; hard when 
dry, very friable when moist; strongly calenreous, 


ftange in characteristics: Kine sandy loam and loamy 
fine sand types are mapped in this county. The Al horizon 
ranges from 6 to 12 inches in thickness and is noncalcare- 
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ous or weakly calcareous. Tits color has a value of 4 or 5 
(dry) and 2 or 3 (moist), a chroma of 2 or 3, and a hue 
of 25Y or 10YR. A calcareous AC horizon, 3 to T 
inches thick, occurs in many places. The C horizon is 
fine sandy loam to loamy fine sand and is moderately to 
strongly calcareous. The color of the-C horizon has a value 
of 6 or more (dry) a chroma of 3 or 4, and a hue of 2.5Y 
ov 5Y. In some places there ave a few threads or nodules 
of lime in the upper part of the C horizon. The sub- 
stratum is ata depth ranging from 12 to 40 inches. It con- 
sists of weakly consolidated beds of sand or moder ately 
consolidated sandstone that, can be crushed easily with the 
fingers. 

i opograplhy + 
eroded uplands. 

Drainage ond permeability: Excessive internal drain- 
age; rapid permeability in the subsoil. 

* Vegetation: Mid and tall grasses consisting of sand 
reedgrass, needle-and-thread, Tndian ricegrass, “and other 
grasses. 

Use: 


Fort Collins series 


The Fort Collins series consists of Brown soils that de- 
veloped in deep, transported loam material. These soils 
have a grayish- brown Joam Al. ot Ap horizon, a dark- 
brown or olive-brown, prismatic clay loam B2t horizon, 
and a thin calcareous, prismatic heavy loam B38 horizon. 
Next in the profile is a loam Coa horizon that contains 
some segregated lime. Tt is uiderlain by a calcareous loam 
C horizon consisting of stratified alluvium. 

The Fort Collins soils have a thicker solum and contain 
more clay in the B2 horizon than the McRae and Edgar 
soils, The A2 horizon that. occurs in the Briggsdale sotls 
is missing in the Fort Collins soils, and there is Jess clay 
in the Bat horizon. Fort Collins soils do not have a loose 

sand anda gravel substratum at a moderate depth as do the 
Wanetta soils. The percentage of sand in the Fort Collins 
soils is not high as it 1s in the Treasure soils. Weakly con- 
solidated shale does not occur at a moderate depth in the 
Fort Collins soils, as it does in the Cushman soils. 

Typical profile of Fort Collins loam 20 feet east and 
1,200 feet north of the SI. corner of the SW, of sec. 12, 
T.7N., RB. 34.E.; in grassland: 


A1—O to 4 inches, grayish-brown (2.5¥ 5/2) loam, dark gray- 
ish brown (2.5Y 4/2) when moist; moderate, platy 
structure; soft when dry, very friable when moist, 
nonsticky and nonplastie when wet; noncalcareous; 
pH 7.1; clear boundary. 

B2t—4 to 12 inches, olive-brown (2.5¥ 4/8) clay leam that is 
light olive brown (2.5Y 5/3) if crushed; when moist, 
olive brown (2.4Y 3/3) in place and olive brown (2.5¥ 
4/3) crushed; strong, neditin, prismatic structure 
that breaks to moderate, medium, angular blocky 
Structure; hard when dry, friable when moist; slightly 
sticky and slightly plastic when wet; moderate con- 
tinuous clay films on vertical faces, patchy clay films 
on horizontal faces; nonenleareous; pH 7.7; clear 
boundary. 

B3—12 to 15 inches, light olive-brown (2.5¥ 5/4) heavy loain, 
olive brown (2.5Y 4/4.) when moist; moderate, me- 
dium, prismatic structure that separates to weak, 
medium and coarse, angular blocky structure; hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; thin patchy clay films; 
weakly calcareous; pH 8.2; clear boundary. 

Clca—15 to 36 inches, pale-olive (SY 6/3) loam, olive gray 
(5¥ 5/2) when moist; weak, blocky structure in upper 
part and massive in lower part; slightly hard when 


Rolling to strongly rolling or hilly, 


Nonirrigated cropland and rangeland. 
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dry, very friable when moist, slightly sticky and 
slightly plastic when wet; moderately calcareous ; few 
threads and nodules of segregated lime; pH 8.5; grad- 
ual boundary. 

C2—2a6 to 60 inches, pale-olive (5Y¥ 6/3) loam, olive (SY 5/3) 
when moist ; slightly hard when dry, very friable when 
moist, slightly sticky and slightly plastie when wet; 
few thin strata of fine and very fine sandy loam; mod- 
erately calcareous; pH 8.6, 

Range in characteristics: Toam is the only type map- 
ped in the county. The Al or Ap hovizon has a color 
with a value of 5 or more (dry) and 2 or more (moist), 
a chroma of 2 or 8, and a hue of 2.5Y or 1OYR. The Bet 
horizon, which is 27 to 84 percent clay, contains about 5 
to 10 percent more clay than the Alor Ap horizon. It has 
moderate to strong structure. The B2t horizon is 7 to 10 
inches thick and, when dry, has a color with a value of 
4 or 5,a chroma of 3 or 4, anda hue of 2.5Y or 10YR. In 
the Cea horizon are few to common threads or seams or 8 
few soft nodules of segregated lime. A very thin loam 
AB transitional horizon, 2 to 3 inches thick, occurs in 
many places. The C horizon is generally loam, but it may 
be as coarse as Joamy fine sand or as fine as silty clay at 
a depth below 20 inches. In places the profile contains 
a higher proportion of silt and very fine sand than does 
the typical profile. 

Lopograpiy: Nearly level to gently sloping terraces 
and fan terraces and slightly convex fans. 

Drainage and permeability: Good drainage; moderate 
to moderately rapid permeability. 

Vegetation: Western wheatgrass, blue grama, needle- 
and-thread, prairie junegrass, bigy sagebrush. 

Use: Small grains alternated with summer fallow and 
suitable irrigated crops. Many areas still in native range. 


Gilt Edge series 


The Gilt Edge series consists of Solonety soils that have 
been solodized. These soils developed in deep, trans- 
ported clay material. They have a 5- to T-inch, pale- 
brown or light-gray AQ horizon and a brown, neutral to 
moderately alkaline, columnar clay Bt horizon, A 
prismatic clay B3ca horizon is underlain by a clay Cez 
horizon that contains nodules of segregated lime. The C 
horizon is clay and contains seams and nests of gypsum 
in the lower part. 

The Gilt Edge soils have a light-colored A2 horizon 
and a columnar Bt horizon, whereas the Bew soils are 
without an A2 horizon and have a strong, prismatic-blocky 
clay B2t horizon that shows no evidence of solodization. 
Gilt Edge soils have more clay in the B2t and C horizons 
than the Arvada soils and, unlike those soils, ave not 
strongly alkaline throughout and do not contain a large 
amount of salts. The Gilt Edge soils do not have a. thick 
gray A2 horizon, as do the Shonkin soils. Also, Gilt Edge 
soils have an abrupt boundary between the A and Bg hori- 
zons, whereas the Shonkin soils have a gradual or clear 
boundary between those horizons and also have an A&B 
horizon, a B&A horizon, or both. 

Typical profile of Gilt Edge loam 30 feet north of road 
about 0.1 mile east of the SW. corner of the SEY, of sec. 
24, T. 7 N., R.35 E.; in grassland: 

A2I—O to 4 inches, pale-brown (10YR 6/3) loam with light 
gray (1GYR 7/2) in pockets: when moist, brown 
(lO¥R 4/3) with grayish brown (10YR 5/2) in 
pockets: strong, very thin, platy structure that breaks 
to moderate, very fine, granular structure; soft when 
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dry, very friable when moist, nonsticky and nonplastie 
when wet; pockets and tongues of bleached silica 
throughout; bleached silica on underside of plates; 
noncalcareous ; pH 6.5; clear boundary. 

A22—4 to 5 inches, white (1OYR 8/2) loam, light brownish 
gray (LOYR 6/2) when moist; strong, very thin, platy 
structure; vesicular; soft when dry, very friable when 
moist, nonsticky and nonplastie when wet; noncal- 
careous ; pH 6.5; abrupt boundary. 

B21t—5 to 7 inches, grayish-brown (10YR 5/2) clay that is 
yellowish brown (1LOYR 5/4) if crushed; when moist, 
dark grayish brown (10YR 4/2) in place and dark 
yellowish brown (10¥YR 4/4) crushed; strong, fine, 
columnar structure that separates with difficulty to 
weak, fine, angular blocky structure; extremely hard 
when dry, very firm when moist, very sticky and very 
plastic when wet; thick continuous clay films on all 
ped surfaces; noncaleareous; pH 8.0; clear boundary, 

B22t—7 to 13 inches, brown (10YR 5/8) clay that is yellowish 
brown (1OY¥R 5/4) if crushed; when moist, dark 
brown (LOYR 4/3) in place and dark yellowish brown 
(1OX¥R 4/4) crushed; moderate, medium, prismatic 
structure that separates easily to strong, fine and 
medium, angular blocky structure; extremely hard 
when dry, very firm when moist, very sticky and very 
plastic when wet; thick continuous clay films on all 
ped surfaces ; noncaleareous ; pH 7.5; clear boundary. 

B3ca—13 to 19 inches, light olive-brown (2.4¥ 5/8) clay that 
is light yellowish brown (2.5¥ 6/3) if crushed; when 
moist, olive brown (2.5Y 4/3) in place and light olive 
brown (2.5Y 5/3) erushed; moderate, medium, pris- 
matic structure that separates easily to strong, 
medium, angular blocky structure; extremely hard 
when dry, firm when moist, sticky and very plastic 

when wet; thick continuous clay films on vertical 

faces, patchy clay films on horizontal faces; weakly 
calcareous: few nrasses of lime; pI diffuse 
boundary. 

Clca—i19 to 24 inches, olive (SY 8/8) clay, olive (SY 4/3) when 
moist; weak, coarse, prismatic structure to massive; 
extremely hard when dry, firm when moist, sticky and 
plastic when wet: weakly calcareous; few nodules of 
lime; pH 8.8; gradnal boundary. 

C2cacs—24 to 82 inches, light olive-gray (5¥ 6/2) clay, olive 
gray (5Y 4/2) when moist; massive; extremely hard 
when dry, friable when moist, sticky and plastic when 
when wet; weakly calcareo few nodules of segre- 
erated lime, streaks and masses of gypsum; pH 8.8; 
diffuse boundary. 

O8cs—382 to 40 inches, light brownish-gray (2.5¥ 6/2) light 
clay or heavy clay loam, olive brown (2.5 
when moist; massive; extremely hard when dry, fri- 
able when moist, sticky and plastic when wet; weakly 
caleareous; few masses of gypsum; pH 86; few 
pebbles in lower part. 

ITIC4—40 inches +, very gravelly loam in upper part, becom- 
ing coarser with depth; pebbles have lime casts. 


An Al horizon, Jess than 2 
inches thick, occurs in places. The layers in the A horizon 
have a combined thickness of 2 to 7 inches. The columnar 
B21t horizon is 2 to 4 inches thick. “In some places it. 
separates more easily into blocks than the horizon de- 
scribed. About 48 to 60 percent of the B21t horizon is 
clay. In some places a B&A horizon, % inch to 1% inches 
thick, occurs just about the B21t horizon. The B2 horizon 
has a color with a value of 4 or 5, a chroma of 2 to 4, and 
ahue of 10YRand2.5Y. Tt ranges from 6 to 10 inches in 
thickness. In the Cea horizon are few to common soft 
nodules of segregated lime. The material below a depth 
of about 40 mches is clay, stratified material of varied 
texture, or gravelly material. 

Topography: Nearly level to gently undulating ter- 
races and benches that are mantled with clay. 

Drainage and permeability: Good drainage; slow 
permeability in the subsoil, 


Range in characteristics: 
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Vegetation: Short and mid grasses consisting of west- 
ern wheatgrass, prairie junegrass, bine grama, and needle- 
and-thread ; big sagebrush. 

Use: Entirely range. 
are now abandoned. 


Small areas that were farmed 


Glendive series 


The Glendive series consists of well-drained, light- 
colored, calcareous, moderately coarse textured Alluvial 
soils. The profile most representative of these soils has a 
light brownish-gray fine sandy loam Ap horizon and a 
similarly colored fine sandy loam subsoil that extends to 
adepthof30inchesormore. | 

The subsoil of Glendive soils is coarser textured than that 
of the Havre soils but not so coarse textured-as the subsoil 
of the Banks soils. Glendive soils do not have a B2 hori- 
zon, as do the Treasure soils, and they Jack the substratum 
of bedrock at 2 moderate depth that underlies the Tullock 
soils. 

Typical profile of Glendive fine sandy loam 1,600 feet 
south of the center of sec. 26, T. 6 N., R. 85 E.; in cultivated 
field: 

Ap—0 to 8 inches, light brownish-gray (2.5Y 6/2) fine sandy 
loam, dark grayish brown (2.5¥ 4/2) when moist; 
weak, fine, granular structure; soft when dry, very 
friable when moist, nonsticky and nonplastic when 
wet; caleareous ; pH 8.4. 

C1—8 to 32 inches, light yellowish-brown (2.5Y 6/3) fine 
sandy loam, olive brown (2.5Y 4/3) when moist; 
massive, some stratification in lower part; soft when 
dry, very friable when moist, nonstiecky and nonplastic 
when wet; calcareous ; pH 8.4. 

C2-—32 to 60 inches, light yellowish-brown (2.5Y 6/3) stratified 
loamy fine sand and fine sandy loam, light olive 
brown (2.5Y 5/3) when moist; massive; soft when 
dry, loose when moist, nonsticky and nonplastic when 
wet; calcareous ; pH 84. 

Range in characteristics: The types of Glendive soils 
mapped in this county are fine sandy loam, loamy fine sand, 
loam, clay loam, and clay. The color of the surface layer 
has a value of 5 or more (dry) and more than 3 (moist). 
Hue is 2.5Y or 5Y. The degree of stratification through- 
out the profile varies; lenses of loam or loamy fine sand 
occur, but the texture is uniform in places. The differ- 
ences of color and of texture in the profile are related to the 
degree of stratification. On some of the large fans, these 
soils are noncalcareous to a depth of 15 inches but a Cee 
horizon occurs that has a few threads of lime and a color 
B horizon is indicated. 

Lopography.: Level flood plains and level to sloping 
fans and terraces. 

Drainage and permeability: Moderately good and good 
drainage; moderately rapid permeability. Overfiows of 
short duration oecur occasionally, during ice jams or when 
runoff is exceedingly high. 

Vegetation: Needle-and-thread, western wheaterass, 
blue grama, and other mixed mid and short grasses. Along 
major streams, brush and cottonwoods are common. 

Use: Irrigated and nonirrigated cropland; range. 


Havre series 


The Favre series consists of light-colored, calcareous, 
medium-textured Alluvial soils. These soils have a light 
brownish-gray loam Ap horizon and a similarly colored 
loam subsoil that extends to a depth of 20 inches or more. 
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The subsoil of the Havre soils is loam or silt loam, 
whereas that of the Lohmiller soils is clay loam or silty 
clay loam. Havre soils have a finer textured subsoil than 
the Glendive soils. The subsoil of Glendive soils is fine 
sandy loam or loamy fine sand. The Havre soils lack the 
weak B and Cca horizons that occur in the McRae soils. 

Typical profile of Havre loam located near the NE. cor- 
ae the SE1,4 of sec. 36, T. 7 N., R. 36 E.; in cultivated 
field : 


Ap—O to 9 inches, light brownish-gray (2.5Y 6/2) loam, dark 
grayish brown (2.5Y 4/2) when moist; weak, medium, 
granular structure; slightly hard when dry, very fri- 
able when moist ; calcareous; pH 8.4. : 

C1—9 to 16 inches, light yellowish-brown (2.5Y 6/3) loam, 
light olive brown (2.5Y 5/3) when moist; massive; 
slightly hard when dry, very friable when moist; cal- 
careous ; pH 8.4. 

C2-—-16 to 42 inches, light yellowish-brown (2.5Y 6/3), strati- 
fied loam and very fine sandy loam, light olive brown 
(2.5Y 5/3) when moist; soft when dry, very friable 
when moist ; calcareous ; pH 8.4. 

C8—42 :to G0 inches, stratified loam, very fine sand, fine sandy 
loum, and loamy fine sand; calcareous; pH 8.4. 

lange in characteristics: Loam, clay loam, and clay 
types are mapped in the county, as are saline, moderately 
deep, and high phases. Below a depth of 10 inches, the 
subsoil is loam, silt loam, very fine sandy loam, or is a 
stratification of those materials. In large areas a sub- 
stratum of sandy loam or loamy fine sand occurs at a depth 
of 22 to 28 inches. At a depth below 20 inches, a stratum 
of finer textured materials occurs in some places. In some 
areas clay underlies these soils at a depth of 40 inches or 
more. Depth to gravel is as little as 14 inches. 

Topography: Level flood plains and terraces, sloping 
fans at the mouth of small streams and steep, eroded edges 
of benches. 
_ Drainage and permeability: Moderately good to good 
drainage; seasonally high level of ground water as a re- 
sult of irrigation; moderate permeability. 

Vegetation; Mid, short, and tall grasses. 

Use; Primarily irrigated cropland, flood irrigated 
hayland, and_nonirrigated cropland. Extensive areas 
along the smaller streams are still in native grasses. 


Hesper series 


The Hesper series consists of Brown soils that devel- 
oped in deep, transported silt loam or poorly graded loam. 
These soils have an Al horizon of thin, grayish-brown 
loam and a B&t horizon of brown, prismatic-blocky heavy 
silty clay loam or light silty clay. ‘The Cea horizon is silt 
loam containing nodules of segregated lime, and the C2ca 
horizon is silt loam or loam. 

These soils have more clay in their B2t horizon than the 
Fort Collins soils and have a higher percentage of silt 
throughout. They lack the distinct gray A2 horizon that 
occurs in the Briggsdale soils and are more silty than those 
souls. 

Typical profile of Hesper loam in the NW1, of sec. 11, 
T.5 N., R. 36 E.; in grassland: 

A1—O to 3 inches, grayish-brown (1OYR 5/2) loam, very dark 
grayish brown (1OYR 3/2) when moist; moderate, 
thin, platy structure; soft when dry, very friable when 
moist, slightly sticky and slightly plastic when wet; 
the upper side of plates coated with bleached silt, 
light brownish gray (10YR 6/2) when dry; high 
proportion of silt and very fine sand; noncaleareous; 
pH 6.5; clear boundary. 
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B1—3 to 6 inches, grayish-brown (10YR 5/2), and dark grayish- 
brown (10YR 4/2) light silty clay loam, very dark 
grayish brown (1OYR 3/2) when moist; moderate, 
medium, prismatic structure that separates to 
moderate, thin, platy strueture; bleached silt on up- 
per plates; hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet; thin 
continuons clay films on all surfaces; nonealcareous ; 
pli 6.7; clear boundary. 

B21t—6 to 9 inches, brown (10Y¥R 4/8) heavy silty clay loam 
that is brown (1OYR 5/3) if crushed; 
dark brown (10YR 8/8) in place and brown (10YR 
4/3) crushed; inoderate, medium and fine, prismatic 
structure that separates easily to strong, fine and 
yery fine, subangular blocky structure; very hard 
when dry, friable when moist, sticky and plastic 
when wet; thick continuous clay films on all faces; 
noncaleareous; pH 7.2; clear boundary. 

B22—9 to 15 inches, brown (10YR 5/3) heavy silty clay loam 
that is pale brown (10YR 6/3) if crushed; when 
moist, brown (10YR 4/3) in place and brown (10YR 
5/38) crushed; moderate, medium, prismatic structure 
that separates easily to strong, fine, angular blocky 
structure; very hard when dry, friable when moist, 
sticky and plastic when wet; thick continuous clay 
films on all surfaces; noncaleareous; pH 7.8; clear 
boundary. 

B3—15 to 18 inches, grayish-brown (2.5Y 5/2) light silty clay 
lomn, olive brown (2.5¥ 4/3) when moist; moderate, 
medimn, prismatic structure that separates to 
moderate, medium and fine, angular blocky structure: 
very hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; thin clay films; 
inoderately calcareous; pH 8.2; clear boundary. 

Clca—18 to 28 inches, pale-olive (5Y 6/3) silt loam, olive (5Y 
5/3) when moist; moderate, medium and fine, sub- 
angular blocky structure; very hard when dry, very 
friable when moist, slightly sticky and slightly plastic 
when wet; strongly calcareous; few threads and soft 
nodules of segregated lime; pH 8.4; diffuse boundary. 

C2ca—28 to 57 inches, olive-gray (HY 5/2) silt loam, olive 
gray (5Y 4/2) when moist; massive; very hard when 
dry, friable when moist, Slightly sticky and 
slightly plastic when wet; strongly calcareous; few 
threads of segregated lime. 

IIC38—57 to 62 inches, pale-olive (5Y 6/3) very fine sandy loam; 
soft when dry, very friable when moist, slightly sticky 
and nonplastic when wet; moderately calcareous; 
few threads of segregated lime; pH 8.5. 


Range in characteristics: Toam is the only type map- 
ped in this county. The Al or Ap horizon has a value of 
5 (dry) and 8 (moist) and a chroma of 2 or 8. The Bat 
horizon is 8 to 12 inches thick. It is 386 to 42 percent clay 
and has about 10 to 15 percent more clay than the Al or Ap 
horizon. Its structure is moderate or strong. The Bat 
horizon has a value of 5 or 4, a chroma of 3 or 4, and a hue 
of 10YR. In some places nodules of lime occur in the B38 
horizon. The Cea horizon contains few to common segre- 
gations of lime and a few pebbles in some areas. The non- 
calcareous part of the solum is 12 to 16 inches thick. Silt 
and very fine sand typically make up 50 percent or more of 
the A, B, and upper C horizons. Of this material, at least 
40 percent is silt. However, on the terraces just outside 
Yellowstone Valley, these soils have slightly more fine and 
medium sand and a few pebbles. A gravelly loam sub- 
stratum is present at a depth of as little as 80 inches in 
places. 

Topography: Undulating to rolling high benches. 

Drainage and permeability, Good drainage; moderate 
permeability in the subsoil. 


when moist,: 
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Vegetation: Mid and short grasses that, include west- 
ern wheatgrass, needle-and-thr ead, prairie junegrass, and 
blue grama. 

Use: Nonirvi gated cropland and rangeland. 


Hoven series 


The Hoven series consists of well-drained to somewhat 
: es : : 
poorly drained Solonetz soils that have been solodized. 
These soils developed in clay deposited in shallow un- 
drained basins and on level terraces, sloping fans, and un- 
dulating to rolling uplands. Except in the shallow un- 
dvaimed basins, these soilsaresaline. _ 

The typical profile in the nonsaline Hoven soils has a 1- 
to 38-inch, light-gray loam A2 horizon, a columnar clay 
B2t horizon, ¢ and a clay Cea horizon. The Cea horizon has 
some spots of Jime and gypsum in the lower part. The 
lower subsoil is mottled with brownish colors. 

The nonsaline Hoven soils have a thinner A2 horizon 
than the Shonkin soils and a denser, more compact B2t 
horizon. They are more poorly drained than the Gilt 
Edge soils and have a more strongly alkaline B9t horizon. 
The Hoven soils occur with the Arv ada, Gilt Edge, Marias, 
and McKenzie soils. 

Typical profile of nonsaline Hoven clay near the NE. 
corner of the SEY, of sec. 33, T. 7 N., R. 35 E.; in shallow 
depression : 

A2—0 to 2 inches, light-gray (SY 7/2) loam, olive gray (5Y 
6/2) when moist; common, distinct, yellowish-brown 
nottles; massive; vesicular; soft when dry, very fri- 
able when moist, nonsticky and nonplastic when wet; 
nonealcareons; pF 7.0; abrupt boundary. 

B2t—2 to 12 inches, light olive-gray (5¥ 6/2) heavy clay, olive 
gray (5Y 4/2) when moist; few, yellowish-brown 
mottles; weak, coarse, columnar structure that grades 
to moderate, coarse, angular blocky structure; ex- 
tremely hard when dry, very firm when moist, very 
sticky and very plastic when wet; nonecaleareous; pT 
8.0; gradual boundary, 

B3—12 to 16 inches, light olive-gray (5Y 6/2) heavy clay, 
olive gray (5Y 4/2) when moist; weak, coarse, angu- 
jar blocky structure; extremely hard when dry, very 
firm when moist, very sticky and very plastic wheu 
wet; noncaleareous; pH 8.2; gradual boundary. 

Clca—16 to 26 inches, light olive-gray (5Y 6/2) heavy clay, 
olive gray (5Y¥ 4/2) when moist; massive; extremely 
hard when dry, very firm when moist, very sticky and 
very plastic when wet; calcareous; few soft nodules 
of lime; pH 8.6; diffuse boundary. 

C2ca—26 to 60 inches, light olive-gray (5Y 6/2) heavy clay, 
olive gray (5Y 5/2) when moist; massive, extremely 
hard when dry, very firm when moist, very sticky and 
very plastic when wet; calcareous; few to common 
seams and nests of gypsum; pH 8.8. 

Range in characteristics: Only the clay type is mapped 
in this county. The A? horizon is 1 to 3 inches thick. The 
B2 horizon has blocky or columnar structure. In most 
places salts and gypsum have accumulated at a depth 
below 24 inches. In the AQ horizon and in the upper sub- 
soil, mottles range from none to many. In some places 
shale or gravelly material underlies these soils below a 
depth of 4 feet. 

Topography: Shallow, flat undrained basins and de- 
pressions on upland terraces and in shale uplands. 

Drainage and permeability: Good drainage to some- 
what poor drainage; water ponds on the surface in the 
basins; very slow permeability. 

Vegetation : Primarily western wheatgrass but a few 


sedges are in basins. Most areas are barven or have a 
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sparse to scattered growth of Sandbere bluegrass, western 
wheatgrass, greasewood, and Gardner saltbush. 
Use: Only range. 


Hysham series 


The ILysham series consists of calcareous Solonetz soils 
that developed from transported loam or clay loam and 
have little horizonation. The normal soil profile in grass- 
land has a very thin, light brownish-gray Joam Al horizon 
and a thin, light yellowish-brown, calcareous B2 horizon 
of loam that has coarse, columnar structure. The C hori- 
zon consists of stratified loamy material. The pH through- 
out the profile is 9.0 or more. 

In Hysham soils there is no A2 horizon as there is in 
Arvada soils, and the B2 horizon does not differ from the A 
horizon in texture. Strong alkalinity and very hard or 
extremely hard consistence differentiate Hysham soils 
from the Havre and Lohmiller soils. Unlike the Laurel 
soils, Hysham soils do not have a high level of ground 
water, a granular, strongly saline horizon of salt accumula- 
tion, and a salt crust on the surface. The Hysham soils 
oceur with the Havre and Lohmiller soils in this county. 

Typical profile of Hysham loam 1,000 feet east and 100 
feet north of the center of sec. 24, T. 6 N., R. 84 E.; in 
grassland: 

A1—O to 8 inches, light brownish-gray (2.5Y 6/2) loam, dark 
grayish brown (2.6Y 4/2) when moist; upper 1% inch 
is a vesicular, massive crust, but lower part has weak, 
fine to thick, platy structure; soft when dry, very 
friable when moist; weakly ealeareous; pH 9.0; clear 
boundary. 

B2—8 to 8 inches, light yvellowish-brown (2.5Y 6/3) loain, light 
olive brown ’ 5/3) when moist; moderate, course, 
columnar structure; outside of columns thinly coated 
with clay and yery slippery when wet; inside of 
columns are less sticky and plastic; extremely hard 
when dry, friable when moist, slightly sticky and 
slightly plastie when wet; strongly calcareous; pH 

9.43 clear boundary. 

Ba—S to 12 inches, light yellowish-brown (2.5¥ 6/3) loam, light 
olive brown (2.6Y 5/3) when moist; weak, coarse, 
angular blocky structure; very hard when dry, very 
friable when moist, slightly sticky and slightly plastic 
when wet; calcareous; pH 9.5; clear boundary, 

C1—12 to 32 inches, light yellowish-brow1i (2.5Y 6/8), stratified 
very fine sandy loam to silt loam, light olive brown 
(2.5Y 5/8) when moist; massive; hard when dry, very 
friable when moist, slightly sticky and slightly plastic 
when wet; calcareous; few threads of salt in lower 
part ; pH 9.6. 

C2—32 to 60 inches, light yellowish-brown (2.5¥ 6/3), stratified 
loan, very fine sandy loam, and silt loam, yellowish 
brown (2.5Y 5/3) when moist; massive; slightly hard 
when dry, very friable when moist, slightly sticky and 
slightly plastic when wet; calcareous ; pH 9.3. 

Range in characteristics: Loam, clay loam, and clay 
types are mapped in this county, but they are only in com- 
plexes with Havre and Lohmiller soils. The At horizon 
is 1 to 4 inches thick. Its color has a value of 5 or 
more (dry) and more than 2 (moist). A very thin in- 
cipient AQ horizon is present in some places. The B2 
horizon is 3 to 5 inches thick. It has medium or coarse 
columnar structure to medium or coarse blocky structure 
and is very hard to extremely hard in consistence. In 
places the B2 horizon has shehtly more clay than the Al 
horizon and has brown streaks ov bands of organic matter 
on the faces of the peds. In some places there are mycelial 
segregations of lime and salts below a depth of 10 inches. 
Tn cultivated areas, all the Al and B2 horizons and most 
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of the B8 horizon have been mixed to ferm the Ap hori- 
zon and the Hysham soils appear as gray areas with a 
hard, cloddy, crusty surface. Layers coarser or finer tex- 
tured than loam occur at a depth below 24 inches. 

Topography: Level flood plains to gently sloping fans 
and terraces, 

Drainage and permeability : 
meability in the subsoil. 

Vegetation: Western wheatgrass, Sandberg bluegrass, 
sagebrush, and pricklypear. 

Use: Mainly native paste, but some areas are in 
cultivation. 


Good drainage; slow per- 


Laurel series 


The Laurel series consists of Solonchak sotls that de- 
veloped from loam and clay loam materials. A strong, 
granular Adsa horizon and a massive Csa horizon occur 
below the salt crust on the surface. .These soils are 
strongly saline at the surface and through the profile. 
A thin powdery crust of salts covers the surface in many 
areas. The profile is loam or clay loum in the upper 20 
to 30 inches but is variably stratified below. 

The Laurel soils occur with the Havre, Glendive, and 
Lohmiller soils, Laurel soils are not so clayey as the 
Sage soils. Unlike the Hysham soils, Laurel soils have a 
ground water table, granular structure, strong salinity, 
and a salt crust on the surface, 

Typical profile of Laurel clay loam about 1,100 feet east: 
of the SW. corner of the SEY of sec. 8, T. 6 N., R. 36 EL: 


Allsa—O to 2 inches, grayish-brown (2.5Y 5/2) clay loam, 
dark grayish brown (2.5Y 4/2) when moist; strong, 
fine, granular structure; slightly hard when dry, very 
friable when moist, sticky and plastic when wet; cal- 
careous; abimdant specks and streaks of soluble 
salts; Ye to \% inch of salt crust on the surface. 

Al2sa—2 to 16 inches, grayish-brown (2.5Y 5/2) clay loam, 
dark grayish brown (2.5Y 4/2) when moist; strong, 
fine and very fine, granular structure; soft when dry, 
very friable when meis sticky and plastic when wet: 
calcareous ; abundant specks, streaks, and seams of 
soluble salts and gypsum, few crystals of pure gyp- 
sum; pH 8.7; gradual boundary. . 

Clsa—16 to 22 inches, light yellowish-brown (2.5¥ 6/3) -clay 
loam, light olive brown (2.5Y 5/3) when moist; mas- 
sive; hard when dry, very’ friable when moist, sticky 
and plastic when wet; calcareous; common specks and 
streaks of soluble salts and gypsum; pH 9.0; diffuse 
boundary, 

O2—22 to 26 inches, light yellowish-brown (2.5Y 6/8). loam 
with few thin lenses of clay loam, light olive brown 
(2.5Y 5/3) when moist; soft when dry, very friable 
when moist, slightly sticky and slightly plastic when 
wet; calcareons; few specks and seams of soluble 
salts; pH 9.0; diffuse boundary. 

J8—26 to GO inches, light yellowish-brown (2.5Y 6/3), stratified 
loam, silt loam, and very fine sandy loam, light olive 
brown (2.5Y 5/8) when moist; yellowish-brown mot- 
ties are few in upper part, and common in lower part; 
slightly hard when dry, very friable when moist, 
slightly sticky and slightly plastic when wet; cal- 
careous ; PEL 9.0. 


Range in characteristics: Yaoam and clay loam types 
are mapped in this county, The content of salts through- 
out the profile is high or very high. Many areas have : 
crust of salts over the entire surface, but in other areas this 
crust is only in scattered spots. Within short distances, 
the horizons of these soils vary greatly in arrangement and 
thickness. At varied depths in a 5-foot profile, there are 
sedimentary layers or old buried surface horizons as dark 
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or darker than the present surface soil. In many places 
strata of sandy material occur below a depth of 40 mches 
or less. In many areas the Laurel soils have a 1- to 38-inch 
light brownish-gray or light-gray, vesicular loam A2 hori- 
zon, a brown columnar ov prismatic-blocky, noncalcareous 
Bat horizon, and a granwar Gsa. horizon ata depth below 
6 to8 inches. In these areas, salt does not crust the surface 
and the water table is deeper than normal. 

Lopography: Nearly level low terraces and_yalley 
floors and shallow, broad swales on the better drained 
terraces. 

Drainage: Somewhat poor drainage; normally slow 
runoff. Runoff from higher terraces causes ponding in 
some areas for short per iods. The level of ground water 

table varies from near the surface during the irrigation 
season. to a depth of more than 5 feet late in fall and in 
winter. 

Vegetation: Inland saltgrass, alkali sacaton, western 
wheatgrass, and other salt-tolerant plants. M: any ALYeAS ALE 
nearly baa ren except for a sparse growth of the more salt- 
tolerant grasses and forbs. 

Use: Primar ily native pasture. Some areas have been 
partly reclaimed by deep drainage and leaching, and they 
produce fair yields of alfalfa , sugarbeets, oats, and bax ley. 


Lismas series 


The Lismas series consists of Lithosols that weathered in 
place from platy clay shale. These soils have a very thin, 
granular clay Al horizon, a massive or weak, blocky clay 
subsoil, and a platy clay shale substratum ata depth of less 
than 20 inches. 

The Lismas soils are shallower to shale than the nearby 
Pierre soils. They have a clay subsoil, whereas the Mid- 
way soils have a clay loam subsoil. 

Typical profile of Lismas clay near the NE. corner of 
sec. 8,T.5N.,R.37E.: 

A1—0 to 2 inches, pale-olive (SY 6/3) clay, olive (5¥ 4/3) when 
moist ; strong. very fine, granular structure; very hard 
when dry, firm when moist, sticky and plastic when 
wet; weakly calcareous ; pH 8.0. 

C—2 to 8 inches, pale-olive (SY 6/3) clay, olive (S¥ 4/3) when 
moist; moderate, coarse, angular blocky structure; 
very hard when dry, friable when moist; few soft chips 
of shale: calearcous ; pH 8.2. 

CR-—S8 to 12 inches, pale-olive (SY 6/3) clay, olive (HY 4/3) 
when moist; massive; hard when dry, friable when 
moist; many soft fragments of shale; calcareous; 
pF 8.6. 

R—12 to 28 inches, olive-gray (SY 4/2), when dry or moist, soft, 
platy clay shale only sightly altered by weathering in 
upper 4 to 6 inches; gypsum between plates. 

Range in characteristics: The surface layer is granular 
in most places. Depth to unweathered shale ranges from 
4 to 16 inches. In most places these soils are only slightly 
alkaline through the profile, but where they occur with the 
saline-alkali Pierre soils, Lismas soils are strongly alkaline, 
have a crusty surface, and contain many nests of gypsum in 
the subsoil and upper substratum. 

Topography: Rolling to hilly or strongly dissected up- 
lands. 

Drainage and permeability : 
runoff; slow and very slow permeability in the subsoil. 

Vegetation: Pvrimarily mid and short grasses that in- 
clude western wheatgrass, blue grama, big sagebrush, green 
needlegrass in the “nonsaline areas and alkali sacaton, 


Excessive drainage; rapid 
fe Naat 5 


153 


MONTANA 


greasewood, and other halophytes in the saline-alkali 
areas. 


Use: 
Lohmiller series 


Only rangeland. 


The Lohmiller series consists of well-drained, light- 
colored, caleareous Alluvial soils. In these soils a pale- 
olive clay loam generally makes up the Ap horizon and 
the upper subsoil and extends to a depth of 20 inches or 
more. 

In the upper 20 to 30 inches, these soils have more clay 
than the Havre soils but not so much as the Bowdoin soils. 
The Lohmiller soils are similar to the Cherry soils in tex- 
ture but lack the weak B2 and Cea horizons that occur 
in. those soils. 

Typical profile of Lohmiller clay loam 400 feet. south 
and 50 feet west of the NE. corner of the SE14 of sec. 27. 
T.5N., R. 34 E.; in cultivated field : 


ee to 9 inches, pale-olive (SY 6/3) clay loam, olive (SY 
4/8) when moist; very hard when ary, friable when 
moist, sticky and plastic when wet; calcareous ; pF 
84. 

C1—) to 36 inches, pale-olive (SY 6/3) clay loam with thin 
lenses of loam or silt loam, olive (SY 4/3) when moist; 
very hard when dry, friable when moist, sticky and 
blastic when wet; calcareous ; pH 84. 

C2—36 to 60 inches, light yellowish-brown ¥ 6/3), strati- 
fied loam, silt loam, and fine sandy loam, light olive 
brown (2.5Y 5/3) when moist; soft when dry, very 
friable when moist, slightly sticky and slightly plastic 
when wet; calcareous; pH &.6. 

Range in characteristics: Clay loam and clay types are 
mapped in this county. The Ap horizon has a hue of 5Y 
ov 2.5Y¥ and a value of 5 or more (dry) and more than 3 
(moist). The subsoil has about the same value as the Ap 
horizon. Stratified materials that are finer or coarser tex- 
tured than the material described occur at a depth below 
12 to 16 inches, but between depths of about 10 and 30 
inches, texture generally is clay loam or light clay in which 
the content of clay 1s 30 to 45 percent. 

Topography: evel flood plains and sloping fans and 
slopes. 

Drainage and permeability: Moderately good to good 
drainage; moderately slow permeability. 

Vegetation: Mixed short and mid grasses consisting 
mainly of western wheatgrass, blue grama, big sagebrush, 
and silver sage. 

Use: Ma inky a wide variety of irrigated crops and non- 
ivvigated small grain and hay. Small areas are still in 
nativ @ grasses, 


Marias series 


The Marias series consists of deep, well-drained, Jight- 
colored clay Grumusols that are saline-alkali in many 
places. The saline-alkali soils have on the surface a mas- 
sive crust, 4 to 1% inch thick, and they are strongly 
alkaline below a depth of 7 inches. Marias soils that are 
not saline-alkali are only shghtly or moderately alkaJine, 

The Marias soils that are not saline-alkali have a grayish- 
brown, granular clay A horizon. The Hoe subsoil is cal- 
eareous blocky clay that has a few nodules of lime below - 
to 15 inches. The subsoil is massive below a depth of 2 
to 26 inches. Slickensicdes occur below a depth of 10 
inches. 

Marias soils that are not saline-alkali ave not so dark 
colored in the A horizon and upper subsoil as are the 
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Promise soils. A. substratum of unweathered shale does 
not occur at a depth of less than 40 inches, as it does in the 
Pierre soils. Less clay is in the profile of Marias soils that 
are not saline-alkali than is in the profile of the Bowdoin 
soils. 

Typical profile of Mavias clay about 200 feet north and 
400 feet west of SE. corner of sec 7, T. 3 N., R. 36 E.; in 
grassland : 

A1—0 to 4 inches, grayish-brown (2.5Y 5/2) clay, dark gray- 
ish brown (2.5¥ 4/2) when moist; strong, fine and 
very fine, granular structure; very hard when dry, 
firm when moist, very sticky and very plastic when 
wet; noncalcareous; pH 8.0; clear boundary. 

B2—4 to 24 inches, grayish-brown (2.5Y 5/2) elay, dark gray- 
ish brown (2.5¥ 4/2) when moist; weak, coarse, pris- 
matie structure that separates to moderate, fine and 
medium, angular blocky structure ; extremely hard 
when dry, firm when moist, very sticky and very plastic 
when wet; distinct slickensides below 10 inches; 
weakly caleareous; pH 8.4; gradual boundary. 

C2ca—24 to 44 inches, olive (HY 5/3) clay, olive (SY 4/3) when 
moist; weak, angular blocky structure to massive; 
extremely hard when dry, firm when moist, very sticky 
and very plastic when wet; calcareous ; few nodules of 
lime; DFT 8.5; gradual houndary. 

IIC3cs—44 to 60 inches, pele-olive (SY 6/3) clay loam, olive 
(5Y 5/3) when moist; massive; hard when dry, fri- 
able when moist, sticky and plastic when wet; cal- 
careous ; pH 8.5. 

Range in characteristics: The clay loam lower subsoil 
and the nodules of lime are missing in some places. Where 
the nodules of lime occur, they are at a depth of 12 to 24: 
inches. 

Topography: Rolling, evoded wplands. 

Drainage and permeability: Good drainage; slow per- 
meability in the subsoil. 

Vegetation: Mixed mid and short grasses consisting of 
western wheatgrass, Sandberg bluegrass, green needle- 
grass, and scattered big sagebrush. 

Use: Mainly grazing, but small areas are used for 
native hay or to produce small grain. 

a 4 a * * 


Saline-alkali Marias soils developed in clay that was 
transported or was deeply weathered in place from saline- 
alkali shale. Typically, these soils have a massive surface 
erust that is 14 to % inch thick and that is underlain by 
a granular or platy clay A12 horizon. To a depth of 14 to 
20 inches, the subsoil is fine, blocky sodic clay that has a 
pH of 8.7 or more. The C horizon is massive sodic clay 
containing nests and seams of gypsum. 

These Marias soils ave differentiated from other Marias 
soils by the very thin, durable surface crust and the 
strongly alkaline reaction within 7 inches of the surface. 
They are deeper to shale than the saline-alkali Pierre soils. 
Unlike the Sage soils, saline-alkali Marias soils are not: 
wet and do not have a crust of salts on the surface or a 
flocculated, strongly saline subsoil. They are not so dense 
and barren as the salme Hoven soils, with which they occur 
in many places. 

Typical profile of Marias clay, saline-alkali, 200 feet 
north and 100 feet west of, the SE. corner of the NEY, of 
sec. 31, T.8 N., R. 35 E.; in grassland: 

Al1—O to &% inch, grayish-brown (2.5Y 5/2) clay, dark grayish 
brown (2.5Y 4/2) when moist; massive crust (not 
salts) with hexagonal shapes 2 to 4 inches in diameter ; 
surface fs light brownish gray and has abundant clear 
sand grains; crust is grayish brown on underside, 
where clusters of granules adhere; hard when dry, 
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friable when moist, very sticky and very plastic when 
wet; noncaleareaus; pH 8.0; abrupt boundary. 

Al2—¥, inch to 4 inches, grayish-brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) when moist; moderate, platy 
structure that grades to strong, thin, platy structure 
that separates very easily to moderate, very fine, sub- 
angular blocky structure; very hard when dry, firm 
when moist, very sticky and very plastic when wet; 
very weakly caleareous; pH 83; clear, smooth 
boundary. 

B2—4 to 20 inches, grayish-brown (2.5Y 5/2) clay, dark gray- 
ish brown (2.5Y 4/2), when moist; moderate, medium 
to fine, angular blocky structure; extremely hard 
when dry, very firm when nyroist, very sticky and very 
plastic when wet; patches of clay films on concave 
surfaces; faces on all ped surfaces have a light-re- 
flecting sheen the same in color as the inside of ‘the 
eds; few very fine pores; plentiful roots in upper 
‘part; weakly calcareous; pH 8.6 to 8.8; clear, irregu- 
dar boundary. 

Clcs—20 to 26 inches, olive-gray (SY 5/2) clay, olive gray 
(5¥ 4/2) when moist; weak, medium, angular blocky 
structure; extremely hard when dry, very firm when 
moist, very sticky and plastic when wet; very few 
roots; many, medium to large white nests of gypsuin 
erystals; weakly calcareous; pH 8.0; gradual bound- 
ary, 

C2cs—26 to 60 inches, olive-gray (5¥ 5/2) clay, olive gray 
(5Y 4/2) when moist; weak, medium, angular blocky 
structure in upper part and massive in lower part; 
extremely hard when dry, very firm when moist, very 
sticky and plastic when wet; common clusters of 
gypsum erystals decrease with depth ; weakly calcare- 
ous ; pH 8.0 0n 1: 5 dilution. 


Range in characteristics: The erust is continuous over 
the surface. It is 14 to 4% inch thick under sparse grasses 
and is 14 to 1 inch thick under greasewood and saltbush. 
The upper part of the crust is dense and massive, but. 
clusters of plates and granules adhere to the underside of 
the upper part and form a moderately porous lower part. 
Tf the crust is destroyed by tillage or trampling, it readily 
reforms after wetting and drying. Beneath the crust, the 
A12 horizon ranges from moderate and strong, thin and 
medium, platy structure to moderate and strong, very fine, 
granular structure. The underlying horizons range from 
moderate, medium, blocky structure to strong, fine, blocky 
structure. When dry, the horizons have vertical cracks 
6 to 10 inches apart. At ‘a depth of 16 to 26 inches, gypsum 
crystals occur and range from abundant to very few. The 
soil profile is noncalcareous in some places. In other 
places it is moderately calcareous and fine or medium seg- 
regations of lime make up less than 1 percent of the soil 
mass below the A12 horizon. In places bedded clay shale 
occurs at a depth of more than 40 inches. The A12 horizon 
differs from the underlying horizons in color by less than 
1 unit of value. Below the A12 horizon, value is 5 or 6 
(dry) and 3 to 5 (moist), chroma is 2 or 3, and hue is 2.5Y 
or yellower. Where carbonaceous shale occurs, color is 
darker; value is 3 or 4, and chroma is 1 or 2. 

Topography: Nearly level to sloping or gently rolling 
uplands or valley plains consisting of residual or trans- 
ported materials. Local differences in elevation are as 
much as 20 feet. Smooth slopes are 300 to more than 1,000 
feet long. Slopes are only 50 to 200 feet long where these 
soils occur with the saline-alkali Pierre and Lismas soils 
in hilly terrain. 

Drainage and permeability: Good drainage; slow to 
“apid runoff; very slow infiltration and permeability; very 
deep level of ground water. 
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Vegetation: Greasewood, Gardner saltbush, big sage- 
brush, and plains prickly-pear cactus spaced 5 to 20 feet 
apart. Between shrubs is a sparse cover, mainly of west- 
ern wheatgrass, Sandberg bluegrass, and some green 
needlegrass. 

Use: Mainly native pasture, but small acreages are 
used for irrigated crops. 


McKenzie series 


The McKenzie series consists of Solonetz soils that are 
barren or nearly barren, saline and sodie clays developed 
from saline-alkali clay. In this county these soils occur 
with the saline Hoven soils. In most places the AQ hori- 
zon. of McKenzie soils consists of one-quarter to 1 inch of 
light-gray, vesicular, massive loam that has a glazed 
appearance. The subsoil is dense and massive or has weak 
blocky structure. It is strongly alkaline clay and, at a 
depth of 6 to 10 inches, contains accumulations of gypsum 
that are similar to those in the saline Hoven soils. 

The McKenzie soils have a denser, more massive sub- 
soil than the Marias soils, saline-alkali, and have salts 
closer to the surface. The McKenzie soils are dry, have 
compact, massive horizons of accumulated gypsum and 
salt, but do not have a salt crust on the surface, whereas 
Sage soils are wet, have a salt crust on the surface, and 
have soft, granular horizons of salt, accumulation at or 
near the surface. 

Typical profile of McKenzie clay about one-fourth mile 
west and 100 feet. north of the SE. comer of the NEY, 
sec, 80, T. 7 N., R.37 E.; in barren area: 

A2—0 to % inch, light-gray (SY 7/2) silt loam, olive gray 
(5Y 5/2) when moist; massive; vesicular; hard when 
dry, very friable when moist, nonsticky and non- 
plastic when wet; noncaleareous; pF 8.1; abrupt 
boundary. 

Cl—% inch to 4 inches, light brownish-gray (2.5Y 6/2) clay, 
olive brown (2.6Y 4/3) when moist; weak, fine, angu- 
lar blocky structure to massive; extremely hard when 
dry, very firm when moist, very sticky and very 
plastic when wet; threads of bleached silt and very 
fine sand; calcareous; pH 9.2; clear boundary. 

C2cs—4 to 12 inches, light brownish-gray (2.5Y 6/2) clay, olive 
brown (2,5Y 4/3) when moist; weak, medium, angular 
blocky structure to massive; extremely hard when 
dry, very firm when moist, very stocky and very 
plastic when wet; weakly caleareous; many seams 


and nests of accumulated gypsum; pH 8.8; diffuse 
boundary. 

C3cs—12 to 42 inches, pale-olive (5Y 6/3) clay, olive (5Y 5/8) 
when moist; massive; extremely hard when dry, firm 
when moist, very sticky and very plastic when wet; 
weikly calcareous; common to few séams and nests of 
gypsum ; pH 8.8; diffuse boundary. 

1IC4sacs—42 to 60 inches, pale-olive (SY 6/3), stratified silty 
clay loam, silt loam, and silty clay, olive (5¥ 5/3) 
when moist, slightly hard to hard when dry, friable 
when moist, slightly sticky to sticky when wet; cal- 
careons; few nests ‘and threads of gypsum and other 
soluble salts ; pH 9.5. 


_ Range in characteristics: Only the clay type is mapped 
in the county. The A horizon is one-fourth inch to 2 
inches thick. Its color has a value of 7 or 8 and a chroma 
of 1 to 8. The upper part of the C horizon is massive or 
has blocky or weak, very coarse, columnar structure. Its 
hue is 5Y or 2.5Y. The depth to the C2cs horizon is 4 to 
8inches. The subsoil has a pH of 8.8 to 9.5. 

Lopography: evel terraces, sloping fans, and undu- 
lating to rolling uplands. 
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Dreinage and permeability: Good drainage; 
runoff; very slow permeability in the subsoil. 
Vegetation: In most areas 70 percent or more of the 
surface is barren. The plants that do grow include 
greasewood, western wheatgrass, and Sandberg bluegrass. 
Use: Range. 


McRae series 


The McRae series consists of deep, well-drained Brown 
soils having a very thin solum that developed from well- 
graded, transported, calcareous loam material. The typ- 
icul profile has a very thin, light brownish-gray loam Al 
horizon, a light olive-brown, prismatic loam B horizon, a 
loam Cea horizon that has a few threads of lime, and a 
calcareous loam C horizon. 

The McRae soils have less clay in their B2 horizon than 
the Fort Collins soils, though the parent materials of the 
two kinds of soils are similar. McRae soils are not so 
clayey throughout as are the Cherry soils, which developed 
from transported clay loam material. The B2 and Cca 
horizons of McRae soils differentiate them from the Havre 
soils, Although the sola of the McRae soils and the 
Edgar soils have about the same thickness, the McRae soils 
have a weaker B2 horizon and lack the distinct nodules of 
lime in their Cca horizon. 

Typical profile of McRae loam about 900 feet east and 
200 feet, south of the center of sec. 6, T. 2. N., R. 38 E.; in 
grassland: 

A1—O to 2 inches, light brownish-gray (2.5Y 6/2) loam, dark 
grayish brown (2.5Y 4/2) when moist; weak, platy 
structure that separates to moderate, very fine, granu- 
lar structure; soft when dry, very friable when moist, 
slightly sticky and slightly plastic when wet; noneal- 
careous ; pH 7.5; clear boundary. 

B2—2 to 9 inches, light olive-brown (2.5Y 5/3) loam, olive 
brown (2.5Y 4/3) moist; moderate, medium, prismatic 
structure; hard when dry, very friable when moist, 
slightly sticky and slightly plastic when wet; non- 
caleareous in upper 5 inches and weakly calcareous 
in lower part; clear boundary. 

Clea—9 to 22 inches, olive (5¥ 5/3) loam, olive (SY 4/3) 
when moist; weak, coarse, prismatic structure; hard 
when dry, very friable when moist, slightly sticky 
and plastic when wet; calcareous; common threads of 
lime; pH 8.4; gradual boundary. : 

C2—22 to 60 inches, pale-olive (5Y 6/3) loam, olive (SY 5/3) 
when moist; massive; some strata of very fine sandy 
loam; hard when dry, very friable when moist, 
slightly sticky and slightly plastic when wet; calear- 
eous ; pH 8.5 to 8.7. 

Range in characteristics: The Al horizon ranges from 
2 to 4 inches in thickness. Its color has a value of 5 or 6 
(dry) and 3 or more (moist) and a chroma of 2 or 3. 
Where a B2 horizon occurs, it is 4 to 10 inches thick and 
has a dry rubbed color with a value of 4 or 5, a chroma of 
8 or 4, and a hue of 2.5Y or 10YR. The B2 horizon is 
noncalcareous or only weakly calcareous. Where the B2 
horizon. is noncalcareous, it has thin films of clay that are 
patchy to continuous. Only a few threads or nodules of 
lime occur in the Ceca horizon, The B2 horizon is missing 
in some places, and in these places, these Brown soils are 
separated from Alluvial soils only on the basis of the non- 
calcareous Al horizon and some redistribution of lime. 
The combined thickness of the A horizon and, where it 
occurs, the B horizon is generally 5 to 10 inches, but in 
a few places it is as muchas 15 inches. In cultivated areas, 
all or nearly all of the A and B horizons are mixed and 
form an Ap horizon that is noncalcareous or weakly cal- 
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careous. A contrasting substratum of shale or other ma- 
terial occurs below 30 inches im places. 

Topography: Nearly level terraces to strongly sloping 
fans and foot slopes. 

Drainage and permeability: Good drainage; moderate 
permeability in the subsoil. _ 
' Vegetation: Mixed mid and short grasses consisting of 
western wheatgrass, needle-and-thread, prairie Junegrass, 
and bluegrass. 

Use: Tvvigated and nonizvrigated cropland and range- 
land. 


Midway series 


The Midway series consists of light-colored Lithosols 
that weathered in place from the underlying weakly con- 
solidated shale. These soils normally have a very thin, 
light yellowish-brown A1 horizon, an olive clay loam sub- 
soil, and a substratum of weakly consolidated shale. 

The Midway soils occur with the Bainville, Lismas, and 
Renohill soils. They have a clay loam subsoil, whereas 
the Bainville soils have a loam or silt loam subsoil. The 
Midway soils ave not so clayey in their subsoil as are the 
Lismas soils, and they lack B and Cea horizons of the 
Renohill soils, which developed from clay loam residuum. 

: s es : ie 

Typical profile of Midway clay loam at center of sec. 17, 
T.2N.,R. 87 E.; in grassland: 

AI—O to 2 inches, light yellowish-brown (2.5X 6/3) clay loam, 
olive brown (2.5Y 4/8) when moist; moderate, fine, 
granular structure; hard when dry, friable when 
moist, sticky and plastic when wet; calcareous; pH 
Sats clear boundary. 

2 to 12 inches, olive (5Y 5/3) clay loam, olive (SY 4/3) 
when moist; weak, fine and medium, angular blocky 
structure; yery hard when dry, friable when moist, 
sticky and plastic when wet; calcareous; pH 8.4; 
gradual boundary. 

CR—12 to 16 inches, olive-gray (5Y 5/2) shaly heavy clay 
lowm ov light clay, olive gray (5¥ 4/2) when moist; 
weak, coarse, blocky structure that separates to coarse, 
platy structure; very hard when dry, friable when 
moist; calcareous; pH 84; diffuse boundary. 

R—16 to 82 inches, olive (SY 5/3), weakly consolidated, platy 
light ¢lay shale, olive (65Y 4/3) when moist; cliy 
shale interbedded with loamy or sandy shale below 
26 inches; shale easily broken with fingers when moist, 
but when dry, is very hard and tends to break to 
blocks; roots of plants between the plates in the 
upper part and in cracks in the lower part; few 
nodules of lime and gypsum. 

Range im churacteristics: ‘The Al horizon is 0 to 4 
inches thick. When this horizon is dry, its color has a 
value of 5 or 6 anda chroma of 2 to 4. The subsoil is heht 
clay in places. Unweathered shale is at a depth ranging 
from 5 to 80 inches. The shale underlying these soils is 
either conforming or nonconforming. In some places a 
few nodules of lime ave present in the C horizon or in the 
upper part of the R horizon. 

Topography: Rolling to steep, broken, eroded uplands. 

Drainage and permeability: Excessive drainage ; mod- 
erately-slow to slow permeability. 

Vegetation: Mid and short grasses and seattered big or 
silver sagebrush. The grasses included bluebunch wheat- 
grass, western wheatgrass, and blue grama. 

Use: Almost entirely in range, but small] areas are cul- 
tivated with larger areas of other soils. 
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Nihill series 


The Nihil series consists of light-colored, loamy skeletal 
Regosols that developed from very gravelly loam material, 
These soils typically have a thin Al horizon of light 
brownish-gray, noncalcareous gravelly loam and a very 
gravelly loam subsoil in which lime crusts the pebbles 
below a depth of 6 to 10 inches. 

Nihil soils have more gravel throughout than the Havre 
soils and a higher percentage of coarse fragments than the 
Wanetta soils, A B2 horizon has not formed in the 
Nihill soils, as it has in the Wanetta. 

Typical profile of Nihill gravelly loam about one-half 
mile northwest of the center of sec. 24, T. 6 N., R. 87 E.; on 
slope of 80 percent: 

A1—O0 to 3 inches, light brownish-gray (10¥YR 6/72) gravelly 
loam, dark grayish brawn (1lOYR 4/2) when moist; 
weak, tine, cramb structure; slightly hard when ary, 
very friable when moist, nonsticky and. slightly 
plastic when wet; noncalcareous; pH 7.5; about 40 
percent gravel by volume; clear boundary. 

C1—3 to 9 inches, Hight olive-brown (2.5Y 5/8) very gravelly 
loam, olive ‘brown (2.5Y 4/3) when moist; weak, 
coarse, subangular blocky structure; slightly hard 
when dry, very friable when inoist, nonsticky and 
nenplastic when wet; noncalerreous; pH 8.0; about 
40 percent gravel by volume; gradual boundary. 

C2ca—9 to 26 inches, light olive-brown (2.5Y¥ 5/3) very gravelly 
loam, olive brown (2.5Y 4/3) when moist; massive; 
slightly hard when dry, very friable when moist, non- 
sticky and nonplastic when wet; calcareous; lime 
crusts on underside of gravel that are thinner as depth 
increases ; pH 8.4; about 60 percent gravel by volume; 
diffuse boundary, 

C2—26 to 40 inches, light olive-brown (2.5Y 5/3) very gravelly 
sandy loam that grades to gravelly sand as depth 
increases, olive brown (2.5Y 4/3) when moist; mias- 
sive; soft when dry, loose when moist, nonsticky and 
nonplustig When wet; calcareous; thin lime ernsts on 
underside of gravel in upper part of horizon, but none 
in lower part; pH 8.4; about GO to 70 percent gravel by 
volume. 


Lange m characteristies: The A1 horizon ranges from 
1 to 4 inches in thickness. When dry, the Al horizon has 
a value of 5 or 6 and a chroma of 2 or 3. It is calcareous 
in some places. The C1 horizon does not occur in some 
places, but where it does, it is calcareous ov noncalcareous. 
Where the C1 horizon is missing, the Cca horizon is im-. 
mediately below the Al. The Cea horizon has a variable 
value and chroma. The content of gravel ranges from 25 
to 70 percent, by volume, throughout the profile. Depth 
to the looser, coarser textured substratum ranges from 16 
to more than 30 inches. Shale underlies these soils at a 
depth of less than 36 inches in many places. 

Lopography: Steeply sloping, dissected and eroded 
edges and remnants of high gravel terraces. 

Drainage and permeability: Foxcessive drainage; mod- 
erate to rapid permeability. 

Vegetation: Mixed mid and short grasses consisting of 
needle-and-thread, western wheatgrass, bluebunch wheat- 
grass, and blue grama intermingled with threadleaf sedge 
and green sagewort. 

Use: Entirely range. 


Nunn series 


The Nunn series consists of Brown soils that developed 
in deep, transported clay loam material. The typical 
profile has a grayish-brown, granular clay loam Ap hori- 
zon and a dark-brown, prismatic light clay B2t horizon. 
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The prismatic clay loam B3ca horizon is underlain by a 
clay loam Cea horizon that contains segregated lime. The 
C horizon is calcareous clay loam. 

The Nunn soils have more clay throughout their profile 
than the Fort Collins soils and less clay than the Bew soils. 
The B2t horizon of Nunn soils is textural, whereas the B2 
horizon of the Cherry soils, which developed from clay 
loam material, is only structural, or color, or both. The 
Nunn soils have a thicker solum than the Renohill soils 
and Jack the shale substratum at a moderate depth. Un- 
like the Beckton soils, the Nunn soils lack the distinct 
graying that bleached silt and sand grains impart to the A 
horizon and the upper B horizon. The graying in the 
Beckton. soils indicates solodization. 

Typical profile of Nunn clay loam 220 feet north and 50 
feet, west of the SE. corner of the SWI, of sec. 8, T. 6 N., 
R. 87 E.; on slope of 8 percent: 


Ap—0 to 6 inches, grayish-brown (LOYR 5/2) clay loam, very 
dark grayish brown (106Y¥R 3/2) when moist; mod- 
erate, fine and medium, granular structure; very hard 
when dry, friable when moist, sticky and plastic when 
wet; noncalcareous; pH 7.4. 

B21t—6 to 10 inches, dark-brown (1LOYR 4/3) light clay that 
is brown (10¥R 5/3) if crushed; when moist, dark 
brown (10Y¥R 8/3) in place and brown (10Y¥R 4/3) 
crushed; strong, mediwn, prismatic structure that 
separates to moderate, medium, angular blocky strue- 
ture; very hard when dry, friable when moist, sticky 
and plastic when wet; moderately thick clay films on 
all ped surfaces; noncalcareous; pH 7.6; clear 
boundary. 

B22t—10 to 14 inches, brown (1OYR 5/38) light clay that is 
yellowish brown (1OYR 5/4) if crushed; when moist, 
dark brown (10¥R 4/3) in place and dark yellowish 
brown (10YR 4/4) crushed; strong, medium, pris- 
miutie structure that separates to moderate, medium, 
angular blocky structure; very hard when dry, friable 
when moist, sticky and plastic when wet; moderately 
thick continuous clay films; noncaleareous; pH 7.8; 
clear boundary. 

B8ca—l4 to 20 inches, light olive-brown (2.5Y¥ 5/3) heavy clay 
loam with brown (10YR 5/3) organic stains, olive 
brown (2.8Y 4/3) when moist; moderate, medium, 
prismatic structure that separates to weak, medium, 
angular blocky structure; hard when dry, friable 


when moist, sticky and plastic when wet; thin patchy: 


clay films on vertical faces; calcareous; threads and 
nodules of segregated lime; pH 8.2; gradual boundary. 

Clca—20 to 25 inches, grayish-brown (2.5Y 5/2) clay loam, dark 
grayish brown (2.5Y 4/2) when moist; weak, medium, 
prismatic structure that separates to weak, medium, 
angular blocky structure; hard when dry, friable 
when moist, sticky and plastic when wet; calcareous; 
threads and nodules of segregated lime; pH 8.4; 
gradual boundary. 

C2ca—25 to 40 inches, light yellowish-brown (2.5Y 6/3) clay 
loam, light olive brown (2.5Y 5/3) when moist; weak, 
coarse, prismatic structure; hard when dry, friable 
when moist, sticky and plastic when wet; moderately 
calcareous ; common threads and nodules of segregated 
lime; pH 84; gradual boundary.” | 

C3—40 to 60 inches, light yellowish-brown  (2.5Y 6/4) clay 
loam, light olive brown (2.5Y 5/4) when moist; mas- 
sive; hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; calcareous; pH 
8.4 to 8.6. ; 

Range in characteristics: Clay loam and clay types are 
mapped in this county, but silty clay and silty clay loam do 
occur, The A horizon has a color with a value of 5 or 
move (dry) and 8 or more (moist). The B2 horizon has 
moderate to strong structure. Its content of clay is esti- 
mated at about 38 to 45 percent and is about 6 to 10 percent 
more than the content of clay in the Al or Ap horizon. 
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When dry, the B2 horizon has a color with a value of 4 or 
5 and a chroma of 3 or 4. The Cca horizon has few to 
common masses or threads of lime. The A and B horizons 
have a hue of 2.5¥ and 10YR, but the C horizon has a hue 
of 5Y in some places. In deeply cultivated fields, the Al 
and all or nearly all the B2t horizons have been mixed and 
form the Ap horizon. The Ap horizon is noncalcareous 
or weakly calcareous im cultivated fields. The noncal- 
careous part of the solum ranges from 9 to 16 inches 
in thickness. 

Topography: Nearly level to sloping fans and terraces. 

Drainage and permeability: Good drainage; in irri- 
gated areas the water tewble is within 5 feet of the surface 
during part of the year, and some areas ave seeped ; mod- 
erately slow permeability in the subsoil. 

Vegetation: Mid and short grasses. 

Use: Diversified irrigated crops; nonirrigated small 
grain and summer fallow ; native range. 


Pierre series 


The Pierre series consists of moderately deep Grumu- 
sols. Pierre soils developed from residuum weathered in 
place from platy clay shale. These soils ave saline-alkali 
in some places, 

Pierre soils that ave not saline-alkali have an olive-gray, 
gvanular Al horizon, an olive-gray, blocky subsoil, and a 
substratum of platy clay shale. 

The Pierre soils occur with the Lismas and Marias soils. 
They are deeper to shale than the Lismas soils and are shal- 
lower than the Mavias and Promise soils. 

Typical profile of Pierre clay just east of the NW corner 
of the SWY, of sec. 25, T. 6 N., R. 36 E.; on slope of 10 
percent: 

A1l—O0 to 4 inches, olive-gray (5Y 5/2) clay, olive gray (5Y 
4/2) when moist; moderate, fine and very fine, granu- 
lar structure; very hard when dry, friable when moist, 
very sticky and very plastic when wet; weakly cal- 
careous ; pH 8.3; clear boundary. 

C1—4 to 8 inches, olive-gray (5Y 5/2) clay, olive gray (5Y 
4/2) when moist; moderate, very fine, subangular 
blocky structure; extremely hard when dry, firni when 
moist, very sticky and very plastic when wet; weakly 
calcareous; pH 83; gradual boundary. 

C2—8 to 16 inches, olive-gray (SY 5/2) clay, olive gray (SY 
4/2) when moist; weak to moderate, medium, angu- 
lar blocky structure; extremely hard when dry, firm 
when moist, very sticky and very plastic when wet; 
weakly calcareous; pH 8.3; few indistinct slicken- 
sides ; gradual boundary. 

CR—16 te 24 inches, light olive-gray (SY 6/2) clay with frag- 
ments of shale, olive gray (SY 4/2) when moist; mas- 
sive; some evidence of horizontal Cleavage; weakly 
calcareons; pH 8.4; gradual boundary. 

R—2+ to 32 inches, light olive-gray (5Y 6/2), platy clay shale, 
weathered in upper part; olive gray (5Y 4/2) when 
moist; weakly caleareous; roots penetrate to about 
24 inches between shale plates. 


Range in characteristics: The Ai horizon has a color 
with a value of 5 or 6 (dry) and more than 3 (moist), a 
chroma of 2 or 3, anda hue of 5Y er 2.5Y. In some places 
the Al horizon and the upper part of the C horizon are 
noncalcareous. In other places a few nodules of lime or 
gypsum occur below a depth of 10 to 14 inches. The C hori- 
zon. has strong, blocky structure. Below a depth of about 
10 inches are distinct slickensides. The depth to unweath- 
ered shale is 16 to 40 inches. 

Topography: Strongly rolling, eroded wplands. 
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Drainage and permeability: Good drainage; very slow 
permeability in the subsoil. 

Vegetation: Primarily western wheatgrass, bluebunch 
wheatgrass, and big sagebrush. 

Use: Entirely range. 

* ok a ak * 

Saline-alkali Pierre soils have a very thin, light brown- 
ish-gray crust of massive clay on the surface. The subsoil 
is grayish-brown, strongly alkaline clay that is massive or 
has weak blocky structure. A grayish-brown clay Ces hori- 
zon has formed that has common to many segregations of 


gypsum. The substratum of platy clay shale is at a depth 
of 16 to 40 inches. 


Unlike the Pierre soils that are not saline-alkali, saline- 
alkali Pierre soils have a strongly alkaline subsoil and, on. 
the surface, a very thin, continuous, durable crust that re- 
forms after each rain. 

Typical profile of Pierre clay, saline-alkalt, about one- 
fourth mile east and 50 feet south of northern corner of 
sec. 26, I. 7 N., R. 37 E.; in grassland: 


Al1—O to 4 inch, light brownish-gray (2.5¥ 6/2) clay, dark 
grayish brown (2.5Y 4/2) when moist; massive crust 
in hexagonal shapes 2 to 4 inches across; abundant 
clear sand graing on top side of crust and clusters of 
granules firmly adhering to underside; hard when dry, 
friable when moist, sticky und plastic when wet ; non- 
caleareous ; pH 8.0; abrupt boundary, 

Al12—¥, inch to 2 inches, grayish-brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 8/2) when moist; shale chips are 
fine, granular structure or very fine, subangular blocky 
structure; very hard when dry, firm when moist, very 
sticky and very plastic when wet; nonealcareous; pH 
8.4; clear, smooth boundary, 

Cl—2 to 7 inches, grayish-brown (2.5¥ 5/2) clay, dark gray- 
ish brown (2.5Y 4/2) when moist; weak, coarse, 
angular blocky structure; extremely hard when dry, 
very firm when moist, very sticky and very plastic 
when wet; weakly calcareous ; pH 8.6; clear, irregular 
boundary. 

(2es—7 to 20 inches, grayish-brown (2.5Y 5/2) clay, very dark 
grayish hrown (2.5Y 3/2) when moist; shale chips are 
few in upper part but are abundant in lower part; 
massive; vertical cracks 4 to 10 inches apart; ex- 
tremely hard when dry, very firm when moist, very 
sticky and very plastic when wet; weakly calcareous; 
pH 8.6 to 8.8; common erystals of gypsum in vertical 
senms \%4 inch ‘thick and 1 inch to 4 inches apart; 
plentiful roots ; gradual, irregular boundary. 

CRes—20 to 28 inches, very dark gray (5Y¥ 38/1) shaly clay, 
plack (SY 2/1) when moist; shale horizontally platy ; 
vertical seains of clay that are 1 to 4 inches thick 
and have thin layers of clay between plates of shale; 
many masses of gypsum crystals; pE 8.6 to 8.8; few 
roots; gradual boundary, 

R—28 to 80 inches +, very dark gray (SY 3/1) platy clay shale, 
black (5Y 2/1) when moist; coarse blocky with longer 
horizontal axis consisting of closely fitted plates of 
shale 1/32 to ¥% inch thick; extremely hard when dry, 
extremely firm when moist, but brittle when either 
dry or moist; shale plates are nonporous ;. weakly 
calcareous ; a few to common thin horizontal and verti- 
cal seams of gypsum erystals ; few roots. 


Range in characteristics: Clay is the only type of 
saline-alkali Pierre soils mapped in the county. The mas- 
sive, durable crust covers the entire surface. It ranges 
from 1% to 44 inch in thickness under the sparse grass be- 
tween the greasewood but is as much as 1 inch thick under 
the greasewood or saltbush. The structure of the A12 
horizon is platy to very fine, blocky. Gypsum occurs in 
the C and R horizons at a depth of 10 to 16 inches and 
ranges in amount from very few nests or seams to abun- 
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dant thick seams or masses. The surface crust readily re- 
forms after wetting and drying even if it has been de- 
stroyed by trampling. Color in the profile has a hue of 
2.5¥ or 5Y, a chroma of less than 4, and a value of 5 to 6 
(dry). In 1:10 dilution the pH ranges from 8.6 to 9.0 
at or near the surface to more than 9.0 in the subsoil. 
These soils are noncalcareous or only weakly calcareous 
throughout. Clay shale that has blocky-platy structure 
occurs at a depth ranging from 16 to 40 inches. 

Topography: Crests of ridges, mid and upper slopes 
of undulating to rolling uplands, and mid and lower 
slopes of hilly uplands; in dissected shale uplands.. Local 
differences in elevation range from 5 to 50 feet. Slopes 
range from 2 to 20 percent ancl are mainly 50 to 800 feet 
long. 

Diwinage: Tixcessive to good draimage; rapid runoff; 
very slow infiltration. 

Vegetation: Plants of greasewood and big sagebrush 
are 5 to 15 feet apart, and between these plants there is a 
sparse grass cover that covers 2 to 5 percent of the surface. 
Grasses are western wheatgrass, a little bluegrass, and 
much wild onion. 

Use: Only range. 


Promise series 


The Promise series consists of deep, dark-colored, gran- 
war clay Grumusols. These soils have a dark grayish- 


brown, granular clay Al or Ap horizon, an olive-gray, 


blocky clay upper subsoil, and a massive clay lower sub- 
soil. When moist, the upper subsoil is darker than the 
lower, Distinct slickensides occur below a depth of 10 to 
14 inches. 

The Promise soils have a darker colored A horizon and 
upper subsoil than the Marias soils. 

Typical profile of Promise clay 660 feet east and 400 
feet south of the NW. corner of the NEY, of sec. 4, T. 3 
N., R. 36 E.; in grassland: 


A1—0 to 4 inches, dark grayish-brown (2.5Y 4/2) clay, very 
dark grayish brown (2.5Y 3/2) when moist; moderate, 
fine and very fine, granular structure; very hard 
when ary, firm when moist, very sticky and very 
plastie when wet; noncaleareous; pH 8.0; abrupt 
boundary. 

B2—4 to 20 inches, olive-gray (SY 5/2) clay, very dark gray- 
ish brown (2.5Y 38/2) when moist; moderate, very 
coarse, prismatic structure that breaks to weak and 
moderate, medium, angular blocky structure; ex- 
tremely hard when dry, very firm when moist, very 
sticky and very plastic when wet; distinct slicken- 
sides below 10 inches; weakly calcareous; gradual 
boundary. 

C2—20 to 84 inches, olive-gray (5Y 5/2) clay, dark grayish 
brown (2.5Y 4/2) when moist; massive; extremely 
hard when dry, firm when moist, very sticky and 
very plastic when wet; distinet slickensides; weakly 
calcareous; pH 8.5; diffuse boundary. 

C38es-—34 to 44 inches, olive-gray (5Y 5/2) clay, olive gray 
(5Y 4/2) when moist; massive; very hard when dry, 
firm when moist, very sticky and very plastic when 
wet; weakly calcareous; pH 84; common nests: of 
gypsum; gradual boundary. 

R—44 to 55 inches, partly weathered, black, carbonaceous platy 
clay shale; pH 8.5. 


Range im characteristics: The Al horizon is 3 to 5 
inches thick. Its color has a value of 4 or 5 (dry) and 8 
(moist) and a chroma of 2 or 3. A very thin, noncalcare- 
ous B2 horizon occurs in some places. The depth to the 
weakly consolidated shale is more than 40 inches. Below 


TREASURE COUNTY, MONTANA 


30 inches, materials are as coarse as clay loam in places. 
Slickensides generally occur in the Cl horizon below a 
depth of 10 to 14 inches. The segregations of lime are 
missing in some places. 

Topography: Rolling, eroded uplands. 

Drainage and permeabitity: Good drainage; slow or 
very slow permeability in the subsoil. 

Vegetation: Mixed mid and short grasses consisting of 
western wheatgrass, Sandberg bluegrass, green needle- 
grass; also scattered big sagebrush. 

Use: Mainly range, but small areas are used for non- 
irrigated small grain or alfalfa. 


Renohill series 


The Renohill series. consists of Brown soils having a 
very thin solum that developed from clay loam material 
weathered in place from the underlying weakly con- 
solidated shale. The typical profile has a grayish-brown, 
granular clay loam A horizon and a light olive-brown, 
prismatic-blocky heavy clay loam or light clay B2t hori- 
zon. “The thin B8ca horizon consists of prismatic clay 
loam that contains nodules of lime. Nodules of lime are 
common in the clay loam: Cca horizon. The substratum of 
weakly consolidated clay loam shale is at a moderate depth. 

The Renchill soils have a solum of the same thickness 
as that in the Cushman soils but have more clay through- 
out the profile. In Renohill soils, the B2 horizon is not 
so clayey as that in the Pierre soils. Renohill soils have 
a shale substratum. at a depth of 26 to 40 inches, whereas 
the Nunn soils formed in deep transported clay loam 
materials and do not have a shale substratum at a moderate 
depth. Unlike the Midway soils, the Renohill soils have 
B2, B3ca, and Cea horizons. 

Typical profile of Renohill clay loam in the NW. corner 
of the SEY, of sec. 7, T. 7 N., R. 35 E.: 


A1—O to 4 inches, grayish-brown (2.5Y 5/2) clay loam, very 
dark grayish brown (2.5Y 3/2) when moist; moderate, 
fine, granular structure; hard when dry, friable 
when moist, sticky and plastic when wet; noncal- 
careous; pF 7.0; clear boundary. : 

B2t—4 to 9 inches, light olive-brown (2.5¥ 5/3) heavy clay 
loam, very dark grayish brown (2.5Y¥ 8/2) when 
moist; strong, medium, prismatic structure that 
separates to moderate, fine, angular blocky structure; 
very hard when dry, friable when moist, sticky and 
plastic when wet; noncaleareous; pH 7.6; clear 
boundary. 

B3ca—9 to 14 inches, light yellowish-brown (2,5¥ 6/3) clay 
loam, olive brown (2.5¥ 4/3) when moist; moderate, 
medium, prismatic structure; hard when dry, friable 
when moist, sticky and plastic when wet; caleare- 
ous; common nodules of lime segregation; pH 8.4; 
gradual boundary. 

Cca—14 to 30 inches, pale-olive (5¥Y 6/3) clay loam, olive 
(5Y 4/3) when moist; massive; hard when dry, fri- 
able when moist, sticky and plastic when wet; cal- 
careous; common nodules of segregated lime: pH 8.5; 
gradual boundary. 

R—20 to 40 inches +, pale-olive, softly consolidated, bedded 
clay loam shale; platy structure. 


Range in characteristics: Clay loam is the only type 
mapped in the county. The Al horizon, which is 8 to 5 
inches thick, has a color with a value of 5 or 6 (dry) and 
3 or more (moist), a chroma of 2 or 8, and a hue of 2.5Y 
or 10OYR. The B2t horizon is 86 to 45 percent clay and 
has moderate to strong structure. It is 5 to 8 inches 
thick. The color of the Bt horizon has a value of 4 or 
5 (dry), a chroma of 2 or 3, and a hue of 2.5Y or 10YR. 
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The B3ca horizon is 4 to 8 inches thick and contains few 
to common soft nodules of lime. Soft nodules of lime are 
common or many in the Cea horizon. The Al and B2 
horizons combined are more than LO inches thick in only a 
few places. The depth to the beds of soft shale is 26 to 
40 inches. 

Lopography: Rolling to strongly rolling uplands. 

Drainage and permeability : Good drainage; moder- 
ately slow permeability in the subsoil. 

Vegetation: Western wheatgrass, prairie junegrass, 
blue grama, needle-and-thread, and scattered big sage- 
brush. 

Use: 


Sage series 


The Sage series consists of Solonchak soils. Sage soils 
have strongly saline, granular clay Alsa and upper Csa 
horizons in which streaks and specks of salts and gypsum 
are many. Salts and gypsum have accumulated in the 
massive clay C2 horizon. 

The Sage soils have more clay in their subsoil than the 
Laurel soils, which have a loam or clay loam subsoil. They 
are wetter and more saline than the Bowdoin soils. Sage 
soils are wetter and more saline than the saline Hoven 
soils, though not so dense and compact. 

Typical profile of Sage clay about 1,000 feet south and 
500 feet west of the NE. corner of sec. 7, T. 6 N., R. 36 E., 
In. pasture: 

Alsa—0O to 6 inches, light brownish-gray (2.5Y 6/2) clay, dark 
grayish brown (2.5¥ 4/2) when moist; strong, fine 
and medium, granular structure; very hard when dry, 
friable when moist, very sticky and very plastic when 
wet; calcareous ; common to many streaks, seams, and 
specks of salts and gypsum, thin salt erust or powdery 
salt on surface ; pH 9.2; diffuse boundary. 

Clsa—6 to 26 inches, light brownish-gray (2.5Y 6/2) clay, 
dark grayish brown (2.5Y 4/2) when moist; strong, 
very fine, subangular blocky or granular structure; 
extremely hard when dry, firm when moist; very 
sticky and very plastic when wet; calcareous; many 
streaks, seams, and nests of soluble salts and gypsum; 
pH 9.0; diffuse boundary. 

O2—26 to 50 inches, light yellowish-brown (2.5Y 6/3 clay, 
light olive brown (2.5¥ 5/38) when moist; massive; 
extremely hard when dry, very firm when moist, very 
sticky and very plastic when wet; calcareous; com- 
mon to many streaks and nests of soluble salts and 
gypsum ; pH 8.7; gradual boundary. 

I1C3—50 to GO inches, light yellowish-brown (2.5Y 6/3), strati- 
fied loam, very fine sandy loam, and clay loam, 
light olive brown (2.5¥ 5/3) when moist; many, 
fine, distinct, yellowish-brown mottles; calcare- 
ous; few nests of gypsum. 

ange in characteristics: Clay and silty clay types are 
mapped in this county. The Alsa and Clsa horizons 
combined are 18 to 30 inches thick. Depth to stratified 
materials ranges from 30 to more than 60 inches but is 
generally 40 to 50 inches. A salt crust occurs, but it is not 
continuous over the entire surface. In many areas, these 
soils Jack the flocculated granular upper horizons and 
have a 1- to 2-inch gray loam AQ horizon, a noncalcareous, 
blocky clay B2t horizon, and a granular clay Csa horizon. 
The Csa horizon is below a depth of 6 to 8 inches. 

Topography: Level terraces and flood plains, 

Drainage and permeability: Moderately good and good 
drainage; water table at or near the surface most of the 
year as a result of seeped irrigation water; very slow 
permeability. 


Primarily range, but a few areas are farmed. 
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Vegetation: Sparse cover of salt-tolerant weeds and 
grasses in the salt-crusted, wetter areas and western wheat- 
grass, inland saltgrass, alkali sacaton, and greasewood in 
the drier areas. 

Use: Only pasture. 


Shonkin series 


The Shonkin series consists of somewhat poorly drained, 
light-colored Soloth soils that developed from clayey ma- 
terial deposited in shallow undrained basins and depres- 
sions. The typical profile of Shonkin soils has a light 
brownish-gray or gray loam A2 horizon 6 to 9 inches thick. 
The A&B horizon is grayish-brown, prismatic-platy silty 
clay loam which has a very thin frosting of bleached 
grains of silt and sand on all the ped surfaces. The Bat 
horizon of brown, strong, blocky clay is underlain by a 
B3 horizon of light brownish-gray blocky heavy clay loam 
or clay. The Cea horizon is clay or clay loam containing 
segregated or disseminated lime. 

The Shonkin soils are distinguished from the Hoven 
soils by their thicker AQ horizon, their A&B horizon, and 
their strong blocky or prismatic-blocky structure in the 
B2t horizon. Hoven soils have a denser B horizon that 
has weak to strong, columnar structure or weak and mod- 
erate blocky structure. Shonkin soils are more poorly 
drained and have a thicker AQ horizon than the Gilt Edge 
soils and have a blocky-prismatic rather than a columnar 
B2t horizon. 

Typical profile of Shonkin loam 35 feet southeast of the 
NW. corner of sec. 22, T. 5 N., R. 84 E.; in cultivated 
field: 


A2ip—0 to 7 inches, light brownish-gray (10YR 6/2) loam, 
dark grayish brown (10YR 4/2) when moist; weak, 
very fine, granular structure, strongly vesicular clods ; 
slightly hard when dry, very friable when moist, 
slightly sticky and slightly plastic when wet; noncal- 
careous ; pH 8.0. 

A22—7 to 9 inches, light-gray (LOYR 6/1) silty clay loam, dark 
grayish brown (10YR 4/2) when moist; weak, coarse, 
prismatic structure that separates to moderate, me- 
dium, platy structure; hard when dry, very friable 
when moist, sticky and slightly plastic when wet; 
sand and silt on and within peds are mostly clear and 
unstained; noncaleareous; pH 7.8; clear boundary. 

A&B—9 to 12 inches, grayish-brown (10YR 5/2) heavy silty 
elay loam, dark brown (10YR 3/3) when moist ; medi- 
um prismatic structure that separates to moderate, 
thin, platy structure; thick coatings of clear silt 
and sand on ped surfaces and in threads through 
the soil mass; hard when dry, firm when moist, 
sticky and slightly plastic when wet; noncalcareons; 
pH 7.4; clear houndary. 
to 28 inches, dark grayish-brown (1OYR 4/2) clay 
that grades to brown (10YR 5/3), dark brown (1O¥R 
83/3) when moist; moderate, medium, prismatic strue- 
ture that separates easily to strong, medium to fine, 
angular blocky structure; very hard when dry, firm 
when moist, sticky and plastic when wet; thick, con- 
tinuous clay films on all ped faces; noncaleareous; 
pr 7.8 to 8.0; gradual boundary. 

RB3—28 to 39 inches, light brownish-gray (2.5¥ 6/2) heavy 
clay loam, dark grayish brown (2.5Y 4/2) when moist ; 
moderate, medium, angular blocky structure; hard 
when dry, friable when moist, sticky and slightly 
plastic when wet; noncalcareous; pH §.4; clear 
boundary. 

IIC1es—89 to 50 inches, light brownish-gray (2.5Y 6/2) clay 
loam to pale-olive (5Y 6/3) sandy clay loam, dark 
grayish brown (2.5Y 4/2) to olive (5¥ 5/3) «when 
moist; massive; slightly hard when dry, friable when 
moist, slightly sticky and slightly plastic when wet; 
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strongly calcareous; disseminated lime flour; pH 8.4; 
gradual boundary. 

IIIC2—-50 to 58 inches, grayish-brown (2.5Y 5/3), stratified 
fine sandy loam and loam, dark grayish brown (2.5Y 
4/2) when moist; massive; hard when dry, very fri- 
able when moist, nonsticky and nonplastic when wet; 
weakly calcareous; pH 8&4; gradual boundary. 

Range in characteristics: Silt loam and loam types oc- 
cur, but only the loam type is mapped in this county. The 
A2 horizon is 6 to 9 inches thick. Its color has a value of 
6 or more (dry) and more than 3 (moist), a chroma of 1 
or 2, and a hue of 10YR or 2.5Y. In places where the 
upper Al horizon is darker colored than normal, common 
to many reddish-brown stains coat the root channels in the 
A and AGB horizons. The B2t horizon is 10 to 20 inches 
thick. When it is diy, its color has a value of 4 or 5, a 
chroma of 2 to 4, and a hue of 2.5Y or 1OYR. The struc- 
ture of the B2t horizon is predominantly strong, fine, 
angular blocky to moderate, medium and fine, prismatic, 
or it is weak columnar to moderate, medium and. fine, 
blocky. Where the B2 horizon. has a columnar structure, 
the upper parts of the columns are streaked and banded 
with clear silt and sand grains to a depth of at least 1 inch 
below the top of the columns. The content of clay in the 
Bot horizon ranges from about 45 to 55 percent and is 20 
to 30 percent greater ‘than the content of clay in the A 
horizon. Shonkin soils are only weakly calcareous in the 
lower part of a 5-foot profile, or they are moderately or 
strongly caleareous at a depth of 26 to 30 inches and have 
crystals of gypsum in the lower part of the profile. The 
substratum ranges from clay to sand and gravel in a 5-foot 
profile. The solum has very few or no coarse fragments 
and a very low percentage of medium and coarse sands. In 
the northwestern part of the county, the color of these soils 
has been influenced by the dark carbonaceous shale. 

Topography: Flat floors of shallow broad basins and 
small depressions. 

Drainage: Somewhat poor drainage; moderate inter- 
nal drainage, as is indicated by the moderate or greater 
depth to lime; water ponded for a week to a month during 
rainy periods in spring and in fall; ground water is at an 
undetermined depth below 5 feet during the dry season. 

Vegetation: Western wheatgrass. 

Use: Mainly native hay and pasture, but some areas 
are cultivated to small grain. 


Terry series 


The Terry series consists of Brown soils that, developed 
in moderately sandy material weathered in place from 
weakly consolidated sandstone. The typical profile has a 
grayish-brown fine sandy loam Al horizon and a brown, 
prismatic light sandy clay loam B2t horizon. The B3ca 
horizon is yellowish-brown, prismatic sandy clay loam con- 
taining nodules of lime. It is underlain by a very fine 

andy loam Cea horizon that contains nodules of segre- 
gated lime. The substratum is at a moderate depth and 
consists of weakly consolidated sandstone. 

The Terry soils have less clay in the Bt horizon than 
Treasure soils, which do not have a sandstone substratum 
at a moderate depth. A B2 horizon occurs in the Terry 
soils, but not in the Tullock soils. The Terry soils have 
a higher percentage of sand throughout than the Cushman 
soils. 
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Typical profile of Terry fine sandy loam 1,320 feet west 
and 150 feet north of the SE. corner of the NEY, of sec. 6, 
T.8N., R.36 E.: 


A1—O to 5 inches, grayish-brown (10YR 5/2) fine sandy loam, 
very dark grayish brown (10YR 3/2) when moist; 
weak, fine, granular structure; soft when dry, very 
friable when moist, nonsticky and nonplastic when 
wet; noncalcareous; pH 6.5; clear boundary. 

B2t—5 to 14 inches, brown (10¥R 5/3) light sandy clay loam, 
dark brown (10YR 38/3) when moist; moderate, 
medium and coarse, prismatic structure; hard when 
dry, very friable when moist, slightly sticky and 
Slightly plastic when wet; noncaleareous; pH 7.1; 
clear boundary. 

B8ca—i4 to 20 inches, yellowish-brown (10YR 5/4) light sandy 
clay loam, dark yellowish brown (10YR 4/4) when 
moist; moderate, medium, prismatic structure; hard 
when dry, very friable when moist, slightly sticky and 
slightly plastic when wet; calcareous; few nodules of 
segregated lime; pEI 8.2; clear boundary. 

20 to 26 inches, light yellowish-brown (2.5Y 6/3) fine 
sandy loam, olive brown (2.5Y 4/3) when moist; weak, 
coarse, prismatic structure; slightly hard when dry, 
very friable when moist, slightly sticky and nonplastic 
when wet; strongly calcareous; nodules of segregated 
lime ; pH 8.4; clear boundary. 

R—26 to 32 inches, pale-yellow, weakly to moderately con- 

solidated sandstone that is weathered in the upper few 
inches ; caleareous. 


Lange in characteristics: The Al horizon, which is 4 
to 6 inches thick, is a fine sandy loam or sandy loam. In 
some places loamy fine sand occurs in the upper 1 to 8 
inches of the Al horizon. The At horizon has a color with 
a value of 5 or more (dry) and 8 or more (moist) and a 
chroma of 2 or 8. The B2t horizon is heavy fine sandy 
leam to sandy clay loam 6 to 10 inches thick. It is about 
18 to 25 percent clay, which is about 4. to 8 percent more 
clay than occurs in the Al or Ap horizon. Structure of 
the Bt horizon is moderate to strong, prismatic. The Bt 
horizon has a color with a value of 4 or 5 (dvy), a chroma, 
of 3 or 4, and a hue of 10YR or 2.5Y. Few to common 
nodules of lime are in the Cea horizon. The depth to 
unweathered sandstone is 22 to 32 inches. 

Lopography: Undulating to rolling uplands that have 
slopes of 3 to 10 percent. 

Drainage and permeability: Good drainage; moderate 
permeability in the subsoil. 

Vegetation: Needle-and-thread, blue grama, western 
wheatgrass, and ae junegrass. 

U. . : Primarily range, but a few small areas are culti- 
vated. 


Cea: 


Travessilla series 


The Travessilla series consists of light-colored loam or 
sandy loam Lithosols that weathered in place from hard 
sandstone. These soils have a very thin, grayish-brown 
loam or sandy loam A1 horizon, a calcareous loam or sandy 
loam C horizon, and an R horizon of hard sandstone. 

The Travessilla soils occur with the Cushman soils but, 
unlike them, do not have a B2 horizon. The substratum 
of Travessilla soils is hard sandstone, whereas the Tullock 
soils have a substratum of weakly consolidated sandstone. 
Travessilla soils lack the reddish colors of the Wibaux 
soils, which are Lithosols developed from beds of red 
clinkers or porcelanite. 

Typical profile of Travessilla loam about one-fourth of 
a mile east of the NW. corner of sec. 5, T. 6 N., R. 84 E.; 
in grassland : 
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A1—O to 2 inches, grayish-brown (2.5Y 5/2) loam, very dark 
grayish brown (2.5Y 3/2) when moist; weak, granu- 
lar structure; soft when dry, very friable when moist, 
slightly sticky and slightly plastie when wet; non- 
calcareous ; pH 7.5; clear boundary. 

C—2 to 12 inches, light yellowish-brown (2.5Y 6/4) loam, light 
olive brown (2.5Y 5/4) when moist; massive; slightly 
hard when dry, very friable when moist, slightly sticky 
and slightly plastic when wet; few fragments of sand- 
stone that increase with depth; calcareous; pH 8.3; 
clear boundary. 

R—12 to 20 inches +-, indurated platy sandstone with lime 
crust on under side; roots form a mat on and under 
plates. 

Range in characteristics: Vravessilla soils are not 
peel separately in this county, but loam, stony loam, 
and sandy loam occur. The A1 horizon is less than 4 inches 
thick. When dry, its color has a value of 5 or 6 and a 
chroma of 2 or 8. The Ad horizon is calcareous or noncal- 
careous. The depth to the sandstone is 5 to 16 inches. In 
many places fragments of sandstone are on or near the 
surface and throughout the profile. 

Topography: Rolling to steep, eroded uplands. 

Drainage: excessive drainage. . 

Vegetation: Mixed mid and short grasses, including 
western wheatgrass, needle-and-thread, and blue grama; 
also threadleaf sedge. ; 

Use: Range except for small areas that are cultivated 
within larger areas of better soils. 


Treasure series 


The Treasure series consists of well-drained Brown soils 
that developed from deep, transported, moderately sandy 
material. The typical profile has a grayish-brown fine 
sandy loam Al or Ap horizon and a dark yellowish-brown, 
prismatic, heavy sandy clay loam Bt horizon. The 
B8ca horizon is brown, prismatic light sandy clay loam 
containing nodules of lime. It is underlain by a Cea hori- 
zon. of olive-gray fine sandy loam that has common segre- 
gations of lime. The C horizon is calcareous fine sandy 
loam. 

These soils have strongly expressed A, B2t, and Ceca 
horizons, whereas the Glendive soils ‘have only a C horizon 
below the Ap. Treasure soils have a higher percentage of 
fine and medium sand throughout than the Fort Collins 
soils, which are Brown soils developed from loam mate- 
rial. A sandstone substratum does not occur ata moder- 
ate depth, as it does in the Terry soils. 

Typical profile of Treasure fine sandy loam about 500 
feet south and 400 feet west of the NE. corner of sec, 24, T. 
6 N., R. 37 E.; in cultivated field on slope of 8 percent: 


Ap—0 to & inches, grayish-brown (1OYR 5/2) fine sandy loam, 
very dark grayish brown (10YR 8/2) when moist; 
weak, fine, granular structure; soft when dry, very 
friable when moist, nonsticky and nonplastic when 
wet; noncaleareous; pH 6.5; abrupt boundary. 

B21—5 to 14 inches, dark yellowish-brown (10YR 4/4) heavy 
sandy clay loam that is brown (10YR 5/8) if erushed; 
when moist, dark yellowish brown (10YR 3/4) in place 
and brown (10¥R 4/3) crushed; strong, medium, pris- 
matic structure that separates to moderate, medium 
and coarse, angular blocky structure; very hard when 
dry, friable when moist, slightly sticky and plastic 
when wet; clay thickly coats the sand grains and films 
the surface of peds, and it forms bridges between the 
sand grains; noncaleareous; pH 7.1; clear boundary. 

B22t—14 to 18 inches, yellowish-brown (10YR 5/4) heavy 
sandy clay loam that is light olive brown (2.5Y 5/3) 
if crushed; when moist, dark yellowish brown (10YR 
4/4) in place and olive brown (2.5Y 4/8) crushed; 
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strong, medium, prismatic structure that separates to 
weak, medium and coarse, angular blocky structure ; 
very hard when dry, friable when moist, slightly sticky 
and slightly plastic when wet; clay thickly coats the 
sand grains and films the surfaces of the peds, a nd it 
forms bridges betaveen the sand grains ; noncaleareous ; 
pH 7.6; clear boundary. 

B3ca—15S to 24 inches, brown (1OYR 5/3) light sandy clay loam 
that is grayish brown (2.5¥ 5/2) if crushed; when 
moist, dark brown (10YR 4/3) in place and olive 
brown (2.5Y 4/3) crushed; moderate, coarse, pris- 
matie structure; very hard when dry, very friable 
when moist, nonsticky and nouplastic when wet; thin 
patchy clay films; moderately ealeareous ; few threads 
and soft nodules of segregated lime; pH 8.2; gradual 
boundary, 

Clca—24 to 38 inches, light olive-gray (5¥ 6/2) heavy fine 
sandy loam, olive gray (5Y 5/2) when moist; mas- 
sive; hard when dry, very friable when moist, non- 
sticky and nonplastic when wet; strongly calcarcous ; 
common threads and soft masses of segregated lime; 
pH 8.4; gradual boundary. 

C2—38 ito 60 inches, pale-olive (5Y 6/8) fine sandy loam, olive 
(SY 4/3) when moist; massive; slightly hard when 
dry, very friable when moist, nonsticky and nonplastie 
when wet; moderately caleareous; pH 8.4. 


Range in characteristics: Both fine sandy loam and 
sandy loam occur, but only fine sandy loam is mapped in 
the county. The color of the surface horizon has a value 
of 5 or more (dry) and 3 or more (moist) and a chroma of 
2 or 3. The Bt ‘horizon, which is 10 to 15 inches thick, 
is 30 to 40 percent clay and more than 45 percent sand. 
This horizon has 12 to 20 percent more clay than the Al or 
the Ap horizon. The structure of the B2t horizon is mod- 
erate or strong prismatic that does not break to blocky in 
some places. The color of the B2t horizon has a value of 
4 or 5 anda chroma of 3 to 5. The hue of the A and B 
horizons is 10YR or 2.5Y. The Clca horizon, which is 12 
to 20 inches thick, ‘is weak in places where there are few 
or no soft masses of lime. The C horizon is light sandy 
clay loam in some places. Below a depth of 32 to 40 inches, 
the material grades to loamy fine sand or fine sand in some 
places. A substratum of sandstone or other contrasting 
material occurs below 40 inches in places. In grassland, 
the usual sequence of horizons is Al, A8 or B1, Bat, B3ca, 
Cea, and C. The Al horizon is 2 to 4 inches thick, and 
the B1 horizon is 4 to 6 inches thick. 

Topography: Nearly level to moderately steep fans 
and foot slopes. 

Drainage and permeability: Good drainage; moderate 
permeability in the subsoil. 

Vegetation: Needle-and-thread, western wheatgrass, 
bluebunch wheatgrass, and threadleaf sedge. 

Use: Nonirrigated cropland and native range. 


Tullock series 


The Tullock series consists of light-colored, sandy 
Lithosols that developed from material weathered in place 
from calcareous, weakly consolidated sandstone or com- 
pact sand. The typical profile has an Al horizon con- 
sisting of light brownish-gray fine sandy loam 4 inches 
thick. The subsoil is light yellowish-brown, strongly cal- 
careous fine sandy Joam or loamy fine sand. A substratum 
of weakly consolidated sandstone occurs at a moderate 
depth. 

The Tullock soils have a thinner, lighter colored A 
horizon than the Flasher soils. Unlike the Terry soils, 
Tullock soils lack a B2t horizon. They are deeper to bed- 


SOIL SURVEY SERIES 1957, NO. 22 


rock than the Travessilla soils, which have a substratum 
of hard rather than soft sandstone. The substratum of 
bedrock at a moderate depth differentiates Tullock soils 
from the Glendive soils. Tullock soils have a sandier sub- 
soil than the Bainville soils. 

Typical profile of Tullock fine sandy loam about one- 
fourth mile east of the center of sec. 31, T. 7 N., R. 35 E.; 
in grassland: 

Al—O to 4 inches, light brownish-gray (2.5Y 6/2) fine sandy 
loam, dark grayish brown (2.5Y 4/2) when moist; 
weak, fine, crumb structure; soft when dry, very 
friable when moist, nonsticky and nonplastic when 
wet; weakly calcareous; pH 8.4; clear boundary. 

C1—4 to 28 inches, light yellowish-brown (2.5¥ 6/3) fine sandy 
loam or heavy loamy fine sand, light olive brown 
(2.5Y 5/3) when moist; massive; soft when dry, very 
friable when moist, nonsticky and nonplastic when 
wet; strongly calcareous; pH 8.5. 

R—28 to 42 inches, light yellowish-brown (2.5Y 6/3), weakly 
consolidated sandstone of about loamy sand or fine 
sand texture, light olive brown (2.5Y 5/3) when 
moist; slightly compact; strongly calcareous, 

Range in characteristics: Wine sandy lonm and loamy 
fine sand occur, but only fine sandy loam is mapped in this 
county. The At horizon, which is less than 5 inches thick, 
has a color with a value of 5 or 6 (dry) and 4 or 5 (moist) 
and a chroma of 2 or 8. The Al horizon is calcareous or 
noncaleareous. The C horizon is fine sandy loam to loamy 
fine sand that, when dry, has a color with a value of 6 or 7 
and a chroma of 2 to 4. It is moderately to strongly cal- 
careous. ‘The depth to soft sandstone is 10 to 40 inches. 
In a few places hard sandstone or shale underlies these soils 
at a depth of less than 30 inches. 

Topography: Rolling to hilly, eroded uplands. 

Drainage and permeability: Txcessive drainage; rapid 
permeability in the subsoil. 

Vegetation: Mixed grasses consisting of needle-and- 
thread, western wheatgrass, sandreed, and Indian rice- 
grass. The sandreed and Indian ricegrass are in the more 
sandy areas. 

Use: Primarily range, but a few small areas are farmed 
along with larger areas of other soils. 


Wanetta series 


The Wanetta series consists of moderately deep, well- 
drained Brown soils. Wanetta soils developed from trans- 
ported, well-graded loam material that is underlain by 
loose sand and gravel at a moderate depth. The typical 
profile has a grayish-brown loam Al or Ap horizon, a 

rown, prismatic clay loam B2t horizon, a light olive- 
brown heavy loam B3 horizon, a loam Cea horizon that 
contains many nodules of accumulated lime, and a sub- 
stratum of sand and gravel. 

The sand and gravel substratum at a moderate depth 
differentiates Wanetia soils from the Fort Collins soils. 
Wanetta soils are deeper over sand and gravel than are the 
Beaverton soils. 

Typical profile of Wanetta loam, deep, 14 mile south 
and % 9 mile west of the NE. corner of sec. 13, T. 6 N., 
R. 87 E.; in cultivated field: 


Ap—0 to 6 inches, grayish-brown (10YR 5/2) loam, very dark 
grayish brown (10YR 3/2) when moist: weak, fine, 
erumb structure; soft when dry, very friable when 
moist, nonsticky and nonplastic when wet; noncal- 
careous ; pH 7.0. 

B2t—6 to 14 inches, brown (10YR 4/3) clay loam that is light 
yellowish brown (10YR 5/4) if crushed; when moist, 
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dark brown (10¥R 8/3) in place and dark yellowish 
brown (10YR 4/4) crushed; strong, medium, pris- 
matic structure that separates to moderate, medium, 
angular blocky structure; very hard when dry, fri- 
able when moist, slightly sticky and slightly plastic 
when wet; moderately thick clay films; noncalcar- 
eous ; pH 7.4; clear boundary. 

B&—14 to 17 inches, light olive-brown (2.5Y 5/3) heavy loam, 
olive brown (2.5Y 4/3) when moist; moderate, 
medium, prismatic structure; hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; thin patchy clay films; noncaleareous; pF 7.8; 
clear boundary. : 

Clca—17 to 32 inches, light brownish-gray (2.5Y 6/2) loam, 
light olive brown (2.5Y 5/8) when moist; massive; 
hard when dry, very friable when moist; strongly cal- 
careous; many soft masses of lime; pH 8.4; lower 2 
to 4 inches contain about 80 to 40 percent gravel; 
gradual boundary. 

TIC2—32 to 40 inches, very gravelly loamy sand; moderately 
calcareous ; lime crusts on pebbles. 

ITIC3—40 to 60 inches, loose sand and gravel; calcareous. 

Range in characteristics: Loam is the only type 
mapped in the county. Undisturbed profiles have a loam 
A horizon, 2 to 4 inches thick, and a loam AB horizon, 3 to 
5 inches thick. The Ap horizon has a color with a value of 
5 or more (dry) and 3 or more (moist), a chroma of 2 or 3, 
and a hue of 2.5Y or 10YR. The B2t horizon is 28 to 35 
percent clay. The content of clay in the B2t horizon is 
about 5 to 10 percent more than that in the Ap horizon 
and as much as 15 percent more than that in the AJ. horizon. 
The structure of the B2t horizon ranges from moderate to 
strong. The B2 horizon has a color with a value of 4 or 
5 (dry), a chroma of 8 or 4, and a hue of 1OYR. The non- 
calcareous part of the solum ranges from 12 to 20 inches 
in thickness. The Cca horizon is distinct In some areas, 
and in areas where these soils are shallower than normal, 
lime may have accumulated in the upper part of the gravel 
substratum. The depth to the sand and gravel substratum 
ranges from 22 to 42 inches. 

Topography: Nearly level to sloping terraces. 

Drainage and permeability: Good drainage; moderate 
permeability in the subsoil. 

Vegetation: Short and mid grasses. 

Use: Nonirrigated crops and native range. 


Wibaux series 


The Wibaux series consists of reddish-colored. Lithosols 
that formed in material weathered from porcelanite or 
clinker beds. These soils typically have a brown channery 
loam or stony loam Al horizon, 3 to 4 inches thick, and a 
reddish-brown channery or stony loam subsoil that is 
underlain by fractured indurated bedrock at a depth of 
about 10 to 14 inches. The Wibaux soils are redder than 
the Travessilla soils. 

Typical profile of Wibaux stony loam : 


A1l—0 to 8 inches, brown (7.5YR 5/4) stony loam, dark brown 
(7.5YR 3/3) when moist; weak, fine, granular struc- 
ture; soft when dry, very friable when moist, slightly 
sticky and slightly plastic when wet; noncalcareous ; 
pH 8.2; clear boundary. 

C—3 to 12 inches, reddish-brown (SYR 5/4) stony loam, red- 
dish brown (5YR 4/3) when moist; weak, coarse, 
prismatic structure; slightly hard when dry, very 
friable when moist, slightly sticky and slightly plastic 
when wet; calcareous; pH 8.4; abrupt boundary. 

R—12 inches +, shattered indurated porcelanite beds that are 
partly weathered in upper part and have crusts of 
lime on fragments. 
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feange in characteristics: 'The coarse fragments in the 
profile range from the size of shale through the size of 
stones. Color is in a hue of 7.5YR to 2.5YR. Depth of 
bedrock is 5 to 14 inches. 

Topography: Steep and rough, broken lands. 

Drainage and permeability: Tixcessive drainage; mod- 
erate permeability in the subsoil. 

Vegetation: Mixed and short grasses consisting mainly 
of bluebunch wheatgrass, western wheatgrass, and blue 
grama; also scattered pines. 

Use: Jntirely grazing. 


Winnett series 


The Winnett series consists of Solonetz soils that have 
been. solodized. Winnett soils developed in material 
weathered in place from weakly consolidated loam, clay 
loam, or sandy clay loam shale. The typical profile has a 
very thin or no Al horizon, a light-gray loam A2 horizon, 
a columnar clay B2t horizon, and a prismatic heavy clay 
loam B3cs horizon that has seams of gypsum. The Ces 
horizon is clay loam containing segregations of gypsum, 
and the substratum of weakly consolidated shale is at a 
moderate depth. 

The Winnett soils oceur with the Cushman, Fattig, and 
Terry soils. Winnett soils have a columnar B2t horizon, 
whereas the Cushman and Terry soils do not. ‘The shale 
substratum at a depth within 40 inches differentiates the 
Winnett soils from the Arvada soils. 

Typical profile of Winnett loam about 800 feet north 
and 600 feet east of the SW. corner of sec. 38, T. 3 N., BR. 
36 E.; in grassland: 


Al—0 to 2 inches, grayish-brown (2.5Y 5/2) loam, very dark 
grayish brown (2.5Y¥ 3/2) when moist; moderate, fine, 
granular structure; soft when dry, very friable when 
moist, slightly sticky and slightly plastic when wet; 
nonealeareous ; pH 6.5; clear boundary. 

A2—2 to 6 inches, light brownish-gray (2.5Y 6/2) and light- 
gray (2.5Y 7/2) loam, dark grayish brown (2.5Y 4/2) 
when moist; moderate, thin, platy structure; slightly 
hard when dry, very friable when moist, slightly sticky 
and plastic when wet; noncalcareous; pH 6.8; abrupt 
boundary. 

B2t—6 to 16 inches, dark grayish-brown (2.5Y 4/2) silty clay, 
olive brown (2.5Y 3/3) when moist; strong, medium, 
columnar structure in upper 4 inches; prismatic- 
blocky structure in lower part; extremely hard when 
dry, firm when moist, sticky and plastic when wet; 
thick, continuous clay films; nonealeareous; pH 8.8.; 
clear boundary, 

B8es—16 to 22 inches, grayish-brown (2.5Y 5/2) heavy silty 
clay loam, dark grayish brown (2.5Y¥ 4/2) when moist; 
strong, medium, prismatic structure that separates to 
moderate, medium, angular blocky structure; very 
hard when dry, firm when moist, sticky and plastic 
when wet; patchy clay films; calcareous; few seams 
and nests of gypsum; pH 9.0; gradual boundary. 

Ccs—22 to 30 inches, light brownish-gray (2.5Y 6/3) silty clay 
loam, dark grayish brown (2.5Y 4/2) when moist; 
massive; very hard when dry, friable when moist, 
sticky and plastic when wet; calcareous; common 
nests of gypsum ; pH 9.2; gradual boundary. 

R—30 to 40 inches, olive-colored, weakly consolidated clay 
loam shale; nests of gypsum in upper part. 


Range in characteristics: Loam, clay loam, clay, and 
sandy loam types occur in the county, but only loam is 
mapped separately. The thickness of the Al and the A2 
horizons combined is 1 to 7 inches. The B2t horizon, 
which is 5 to 12 inches thick, is a heavy clay loam, clay, 
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sandy clay loam, or sandy clay. The content of clay m the 
Bat horizon ranges from 87 to 50 percent. The B2t hori- 
zon has moderate to strong, columnar or prismatic-blocky 
structure. The boundary between the A and B horizons 
is abrupt, or there is a 4- to 6-inch blocky A&B or B&A 
transitional horizon that has peds coated with bleached 
grains of sand and silt. The B2 horizon is neutral to 
str ongly alkaline. The upper C horizon has segregations 
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of lime or gypsum above the shale and is nonsaline to mad- 
erately saline. The depth. to shale is 24 to 40 inches. 
Topography: Undulating to rolling, eroded uplands. 
Drainage and permeability: Good « drainage; very slow 
permeability in the subsoil. 
Vegetation: Mixed mid and short grasses, including 
western wheatgrass, blue grama, and prairie junegrass; 
also big sagebr ash. 


Taste 7.—Analytical data 


SE. corner of SE sec. 6, T.7 
N., R. 36 E.). Survey No. 
856-Mont—52-3; laboratory 
No. 4785-4791. 


Particle-size distribution Reaction 
Mois- Mois- 
Very ture ture at 
Soil Horizon Depth | Sand fine Silt Clay | tension | satura- | Satu- 
(2.0- | sand | (0.05- j(<0.002] at 15 tion | rated] 1:5 | 1:10 
0.10 (0.10— 0.002 mm.) atmos. paste 
mm.) 0.05 min.) 
mm.) 
Inches Percent Percent Percent Percent Percent Percent FY EL FT 
Fort Collins loam (600 ft. west | Ap_.-_---- 0-10 13. 22.0 41.5 22. 9 9, 4 43. 3 7 2 
and 50 ft. south of NW. eee 10-18 2. 9.2 59, 0 29. 3 11.3 52. 1 8 4 
corner of NEY sec. 21, T. 6 Clea_..----| 18-28 3. 8.7 53. 8 33. 8 12. 0 53. 6 9 rg 
N., R. 36 Thy. Survey No. 4. 3.8 46, 1 45. 8 15. 6 62. 4 1 7 
856-Mont-52-8' laboratory 2; 6.8 58. 3 32. 6 11.8 52. 9 2 8 
No. 4819-4826, 6. 18. 8 54.4 20. 4 7.8 42.5 2 8 
20. 30. 5 81.5 17.7 6.9 39. 5 0 C 
Fort Collins loam (200 ft. west Apvsecckcs 0-9 10. 17. 6 47,3 25. 1 10. 2 47,4 6 2 
and 40 ft. south of NW. Beisescc se 9-12 10. 18.9 47.4 23. 5 10.9 44, 4 8 5 
corner of NE} sec. 16, T. 6 Clea_.....- 12-21 ve 23. 8 36. 0 32. 8 8. 6 43, 4. 0 6 
N., R. 36 E.). Survey No. C268. = 25 se% 21-34 1.9 50. 1 47.3 14.8 64.9 3 8 
§56-Mont-— 52-9; laboratory i CC; eeeeee 84-~45 ‘ ae 49. 9 49, 2 15.7 67. 6 4 0 
No. 4827-4834. TT O4ers segue 45-59 2.1 3. 2 50. 3 44.1 16.0 58. 9 a 8 
HIG 5 2252. 59-67 30. 20. 0 26. 3 23. 4 8.8 38. 5 0 9 
Marias clay (about 1,400 ft. Alsen seuss 0-4. 9. 11.2 32 46. 6 18.7 68. 6 8 L 
south and 500 ft. east of NW. | B21___-.__- 4-9 de 6 32. 50. 5 20. 1 72, 2 4 7 
corner of NEEM sec. 2, T. 3 Cy) ee eae 9-15 7. 3 34. 49, 0 21.6 73. 2 6 3 
N., R. 36 Th). Survey No. 15-24 7. 9 36. 47.8 20.0; 70.4 8 4 
$56-Mont-52-6; laboratory 7 24-31 5. 2 40. 45. 2 19, 1 75. 6 8 4 
No, 4804-4810. TIC2cs2___-| 31-44 1 17.8 36. 34. 0 14.1 61. 4 9 4 
TIC3es3..-.] 44-60 18.3 31 33. 0 138. 4 59, 4 9 5 
Marias clay, saline-alkali (720 2. 7 47. 47.3 18. 7 69.5 2 6 
ft. north and 20 ft., west of 1. 1 53. 4 20. 8 73.0 8 7 
7 . 7 1 5 9 7 
5 . 8 7 28 8 4 
9 . 2 0 . 2 7 0 
8 4 8 . 6 6 0 
4 4 4 3 7 5 
7 3 
9 5 
0 8 
7 0 
7 0 
7 1 
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Marias clay, saline-alkali (200 0-4. L 
ft. north and 100 ft. west of 4-12 3. 
NE. corner of SI% see. 31, 12-20 2. 
T.8N., R. 35 E.). Survey 20-26 2. 
No. 856-Mont-52-4; labora- 26-40 5. 
tory No. 4792-4797. 40-60 2. 

Marias clay, saline-alkali, fans Alc Sswadcce 0-2 3. 
(300 ft. north and 100 ft. Bol fesse 2-12 2. 
west of NW. corner of 8EM BOD cia ec ee 12-20 1. 
sec. 16, T. 7 N., R. 36 E.). Bane acsess 20-30 LL 
Survey No. $56-Mont-52-1; Che chess 30-34 Te 
laboratory No. 4770-4776. C2es__----- 34-46 1. 
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0 41. 48.9 171 62. 1 
6 38. 53. 0 19. 6 69. 7 
5 37 56. 1 20. 7 78. 0 
0 38. 56, 2 20, 1 78. 7 
0 38. 56. 2 19, 2 75. 9 
2 32 57. 2 18. 6 71.8 
2 40.7 52. 1 16. 7 63. 0 5 0 
4 40. § 53. 6 19. 2 65. 6 0 8 
1 40. 0 55. 1 22, 2 72.0 0 6 
8 41.0 54. 7 20. 0 76. 8 0 7 
9 40.9 54, 9 20, 0 75.1 0 5 
7 43.7 52, 2 19.4, 70. 2 8 0 
2 47.7 49, 2 22. 0 70. 8 8 0 
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Use: Mainly for range, but small areas are farmed 
along with larger areas of better soils. 


Mechanical and Chemical Analyses 


The data obtained by mechanical and chemical analyses 
for selected soils in Treasure County are given in table 7. 
Descriptions of the profiles of the selected soils are in the 
preceding subsection, listed in the alphabetic order by 


for selected soil profiles 
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series name. The data in table 7 are useful to soil scien- 
tists in classifying soils and in developing concepts of soil 
genesis. They are also helpful for estimating water-hold- 
ing capacity, wind erosion, fertility, tilth, and other prac- 
tical aspects-of soil management. The cata on reaction, 
electrical conductivity, and percentage of exchangeable 
sodium are helpful in evaluating the possibility of re- 
claiming ‘and managing saline-alkali areas. 


Organic matter Soluble salts ' Extractable cations Saturation ex- 
tract: soluble 
| Cation Ex- 
Electrical CaCO? |exchange| change- 
Esti- conductivity equiv- | capacity able 
Organic | Nitro- | mated EC X< 103 Gyp- | alent (NEL, Ac)} Ca Mg H Na K Na 
carbon gen salt millimhos per | sum Na K 
em. at 25° C. 
Meq.} Meq./100 Meq./ | Déeq./ 
Percent 100 gm Percent gm. 100 gm. | 100 gm, Percent Meg. /li. Meq.fli. 
0. 96 0. 096-| <0. 20 0.9 2 16. 1 0. 4 0.8 2 2.8 0. 5 
. 85 . 081 <. 20 19 13 16. 2 4 4 2 2.8 .2 
. 68 059 <. 20 9 13 16. 7 5 4 2 2.6 a1 
+48 |oveceses <. 20 nO! laieoadis 10 2126 |asceculieteee S| oceos .6 5 2 2. 6 ah 
(89 |soocecue <. 20 iO? lsat 10 Dia? | so cte| Sorel joes a4 4 2 2.7 i2 
24 |..-.-.-- <. 20 gt rer 10 TS leewweclepeennlvn weds 4 .3 2 2.6 .2 
BOE ee tone! <. 20 : ei eros 8 IBD. | eesenc| aware] ows aed .3 .3 2 2.4 2 
1. 48 . 134 <. 20 5 a0 Me eer 2 18.4 |---.-- a: i 8 1.2 2 2.4 .7 
~ 91 . O91 <. 20 A) eerie 3 TO Ween dae ce Geel weace 4 .8 2 2.6 4 
. 64 . 062 <. 20 iD |aecees 7 oles i [peer enel ee ertner ee nee ee 3 3 2 2.6 2 
. 58 060 <. 20 SO eccecs 10 21.0. leecoculte tet tect .9 .5 3 3.8 ai 
OAT \ewese sie <. 20 a ae, ener 8 DAD Need | sad wel ae meee 2.0 6 6 7.3 ad 
vA |eeceeras <. 20 i has | eter 6 22. laceeceluteemelaemcee 2.4 <a 8 8.2 wl 
ddO) ieee ene <. 20 M22 le a 5 19, 8 beeweeul eons eee wes 14 4 8 8.5 £2 
1. 61 132 <. 20 p 34.7 | 21.1] 14.6 13 wl : Pee ea eee .3 3 
1. 02 . 088 <. 20 : 96:8) locncas|Steucrlesesan 4 .6 1 Ld wd 
. 84 . O71 <. 20 ' SOnetessecn sexes eteres A, .6 2 2 1 al 
. 67 . 062 <. 20 . B08 Weomeos| seas clencaos 1.6 .6 4 4.0 oh 
ol nose sad! <. 20 1; OS sueu eel Sauwacclecaces 2.0 .6 5 6.9 -i 
Pi | ee een <. 20 L. aS eee mae eens Fon reins 1.6 25 5 8.5 2 
oO loowewens <. 20 1 2000) |eooucaloceeen|ecdec L7 .5 5 8.0 .3 
1. 88 158 . 24, OO Vocceda 1 34.8 |---.-- Pad |ecos6e .8 1.7 1 4.8 1D 
. 78 071 <, 20 1.0 J.-e ee 2 3406 lensed Semmes coe 2.9 8 7 i. ene 
. 66 056 <. 20 2208 Ieee! 2 oD lacey |laetceollaeexon 5.0 20 12 14.0 al 
. 66 . 060 239 4.3 |-.- 2. 2 3.0: jacused | besece|Socede 6.0 1.0 11 28, 2 2 
a a eee . 56 6.5 120 2 2903: [aeoee dsc cenl ecto ss 5. 4 8 9 39. 0 4 
OM fice ee 56 6.5 5 2 B00 fesstecleeauee eee es 6.2 .7 11 37.5 . 6 
.88 Jeo Le . 83 Bet Neocwee 2 B09 doce edleuence oti cs 6.2 7 14 25. 0 A 
. 98 . 087 <. 20 : 1 32.7 |_----- ay al ee 1.6 13 4 4.2 ra 
. 72 . 055 <. 20 1 2 O2)3. Ssceeeleesccn esac 4.5 .8 12 SG. | ceescaae 
. 62 060 . 22 2. 2 Beeb |\eeemceloseuas| bode 6.8 1.0 V7 17. 2 a 
~ 44 . 043 56 6. L DD. ogecwd eceseclacaeas 6.7 .9 12 42.5 .3 
als locce cess 56 6. 1 30,2 ose vedkeoeaelLee 7.2 1.0 13 42. 5 .3 
$90) oso oki . 56 is 1 PALI ae Peres |Meat ene eeee re 9 14 45.3 3 
1.75 153 <. 20 Oo | edaxce! 1 24,3 |... 8. 2 13 7 2. 0 2 2.3 3 
. 72 065 <. 20 i a eee 2 UO |oscameloesmecled coed 3.5 .8 10 tide |aoeaeer 
71 069 <. 20 It lecesee 2 30-6 Jecsses| Se cee thee sess 5.7 9 15 13.3 Pel 
. 53 . 059 . 26 3.8 |osecee 2 20,04 on enedlacee cule gage 6.9 Li 17 25. 0 -1 
D4 |ecanaece 48 4.6 j.---_- Q 29. 0 6.8 L2 15 33. 8 .2 
26. |eoeseccs 56 6.9 16 2 27.7 6.6 11 13 41.5 4 
20s See 56 6. 6 9 1 27, 4 6. 4 ee 12 44, 0 4 
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Tass 7.—Analytical data for 
Particle-size distribution Reaction 
Mois- Mois- 
Very ture ture at 
Soil Horizon Depth Sand fine Silt Clay tension | satura- | Satu- 
(2.0- sand (0.05- |(<0.002} at 15 tion | rated} 1:5 | 1:10 
0.10 10- -002 mm.) | atmos. paste 
mm.) 0.05 mm.) 
mm.) 
Inche: Percent Percent Percent Percent Percent Percent pH pH pH 
Marias clay, saline-alkali, fans Adeocececed 0-3 0.9 2.1 388. 0 59. 0 19, 2 64, 4 7.6 8.0 8.1 
(280 ft. south and 80 ft. west | B21_---.._- 3-10 5 1.9 38. 0 59. 6 22. 7 71.0 8.0 8.4 8.8 
of NE, corner of NEM sec. BEB cle es 10-17 5 1.9 37.0 60. 6 22,9 84. 5 8.1 8.8 9.0 
18, T. 7 N., BR. 36 T.). 1 ater 17-24. .6 1.8 37.2 60. 4 23. 6 89. 0 8.1 8.8 9.0 
Survey No, 856-Mont-52-2; ee 24-31 5 23 36.7 60. 5 23.8 90. 3 8.1 8.8 9. 0 
laboratory No, 4777-4784. C2es__.---- 31-38 .6 2.9 37.9 58. 6 21.7 88. 3 7.9 8.2 8.3 
C3es__----- 88-54. 1.0 4.0 39. 4 55. 6 20, 4 78, 2 7.8 8.1 8.2 
C4es_____-- 54-60 2.0 4.5 40.1 53. 4 18.6 71.5) 78] 80] 85 
Nunn clay loam (0.15 mi. cast Apo begeuns 0-9 13. 2 15. 2 45. 2 27.4 10.7 45.9 7.6 8.0 8.2 | 
of NW. corner of NW sec. so awecmo 9-17 9.8 15. 9 43.9 30. 4 11.0 54. 3 7.9 8. 4 8.6 
20, T.6N., R. 36 T.). Cica_______ 17-23 rar 13.7 49. 0 29. 6 10.5 50. 9 8.1 8.7 8.9 
Survey No. $56-Mont-52-7; C2eu.----- 23-34 19 207 61. 2 35. 2 12. 6 57.9] 8&3] 8&9] 89 
laboratory No. 4811-4818. Caeeeousee 34-45 oe 2.0 46. 9 50. 6 16. 2 72,1 8.4 9. 0 9. 0 
i eee 45-50 1.5 Toe 57. 6 33. 2 12.0 55. 9 8.3 1 9.0 
C5 .accnc65 50-62 8.1 23.6 50. 7 17.6 6.6 36.8 8.2 9.1 91 
Nunn silty clay loam (400 ft. sees eee 0-7 3.6 10.8 47.6 38. 0 14.0 57, 2 7.3 Ted 7.8 
south and 100 ft. west of SE. | B3ea__.---- 7-11 1.3 3.3 53. 2 42. 2 14.5 66. 9 7.7 80] 85 
corner of SE sec. 9, T.6 .N., | Clea__...-- 11-17 4.6 12.0 53. 9 29. 5 13.4 50. 6 7.9 8.6 8.7 
R. 36 1.). Survey No. $56- C2ea______- 17-24 1.3 4.7 55. 1 38.9 10.0 58.8; 8.1 8.8 8.9 
Mont-52-10; laboratory No. OBeccecesce 24-30 2.8 10.8 52. 9 33. 5 12.0 54.8 8. 4 9, 2 9.3 
4835-4842, C4_0 ee 380-45 2.1 5.6 56. 8 35. 5 12.4 63. 3 8.3 9.3 9.4 
TiG5..252=- 45-64 IL.9 13.8 48. 0 26.3 8.6 49. 6 7.4 8.6 8.8 
Promise clay (north side of NM cteanudas 0-4 4.7 9.5 37.9 47.9 20. 2 70. 2 eo 7.9 81 
road, 660 ft. east and 400 ft. B21_._--__- 4-10 4.1 9.3 37.8 48.8 20.3 71.6 7.6 8.5 8.5 
south of NI. corner of NWY% | B22___._-_- 10-20 4,6 7.9 38. 0 49. 5 21.2 74.3 7.8 8.5 8.8 
sec. 4, T. 3 N., R. 86 EL Cles__--_-- 20-34 3.6 6.4 39. 4 50. 6 20. 7 83.4 | 7.8 8.6 8.7 
Survey No. §56-Mont-52-5; re 34-44 1.7 6.8 45, 1 46. 2 19. 8 70.7 7.6 7.9 8. 4 
laboratory No. 4798-4803. TNC Bees 44-55 14 2.8 30. 9 64. 9 24. 6 82.5) 7.4] 8&3) 8&5 
Field and laboratory methods Moisture tension measurements were made on sieved 


All samples used to obtain the data in table 7 were col- 
lected from carefully selected pits. The samples are con- 
sidered representative of the'soil material that is made up 
of particles less than three-fourths inch in diameter, but in 
table 7 only particles less than 2 millimeters in size are 
listed. Estimates of the fraction of the sample consisting 
of particles larger than three-fourths inch were made dur- 
ing the sampling, and mention of these particles may be 
made in the profile descriptions. The material made up of 
particles less than three-fourths inch was rolled, crushed, 
and sieved by hand to remove fragments larger than 2 
millimeters in diameter. 

Unless otherwise noted, all laboratory analyses are 
made on material that passes the 2 millimeter sieve and are 
reported on an oven-dry basis. In table 7 values for ex- 
changeable sodinm and potassium are for amounts of 
sodium and potassium that have been extracted by the 
ammonium acetate method minus the amounts that are 
soluble in the saturation extract. 

Standard methods of the Lincoln Soil Survey Labora- 
tory were used to obtain the data in table 7. Determina- 
tions of clay were made by the pipette methods (4, 6, 7). 


samples (9). 

The measurements of reaction were made on the sat- 
urated paste and on 1:5 and 1:10 solutions in water by 
the glass electrode. Organic carbon was determined by 
wet combustion using a modification of the Walkley- 
Black method (9) and_nitrogen by a modified procedure 
of the Association of Official Agricultural Chemists (3). 
Electrical conductivity of the saturation extract was 
measured on a Wheatstone bridge and is reported in 
millimhos per em. at 25°C.x10° (9). Percentage of salt 
was estimated using Bureau of Soils cup (9). Gypsum was 
determined by precipitation with acetone (9). Calctum 
carbonate equivalent was determined by measurement of 
the volume of carbon dioxide evolved from soil samples 
treated with concentrated HCl (9). Cation-exchange ca- 
pacity was determined by direct distillation of adsorbed 
ammonia (&). Calcium was extracted as calcium oxalate 
and magnesium as magnesium ammonium phosphate (8). 
Extractable sodium and potassium were determined on 
original ammonium acetate extracts with a Beckman DU 
flame spectrophotometer. The triethonolamine method 
was used to determine extractable hydrogen (8). 
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Organic matter Soluble salts Extractable cations Saturation ex- 
tract: soluble 
Cation Ex- 
Electrical CaCO} jexchange change- 
Esti- conductivity equiv- | capacity able 
Organic | Nitro- | mated ECX 108 Gyp- | alent |(NH,Ac)| Ca Meg H Na K Na 
carbon gen salt millimhos per }| sum Na K 
em, at 25° C. 
AMeq./ Afeq./i00 iMéeq.] Meq./ Meq.{ | Meg.f | Afeq./ 
Percent 100 gm Percent gm. 100 gm. | 100 gm. | 100 gm. | 100 gm. | 100 gm. Percent Meq.flt. Meg. fli. 
1138] 0.095 | <0. 20 0.7 |_-u-. 1 hia ae eee 13.6] 0. 1.3 19 3 3. 4 0.2 
~75 . 065 <. 20 iO lascees 2 2080 po ceoclacmesolecwosa 3.3 Li 8 5.9 en 
. 67 058 . 22 2, 2 |e 2, ye eee ae epee) pera 7.3 1.0 17 16.8 id 
. 64 O61 . 33 3.4 [oe 2 84.0 tec woewsclsecoce 8. 6 13 18 26. 9 JL 
49 [ooo Le . 36 3,8 |.----- 2 B8nG doc coe ecee| poem 8.5 L4 18 28. 9 .2 
.84 o.oo 65 7.5 5 2 5 1 eae (enced oe 8.4 L4 13 48. 0 3 
9260 loececeed 65 7.6 7 2 BO Win ceccuctalls Bates eres Seas 7.8 1.3 12 49. 5 238 
826 |osuoueos 60 fed 1 1 208s ee oe cco eee 7.2 1.2 13 47.0 .4 
1. 00 100 <. 20 Pa! i ee 3 TT, (accents (foo .4 .9 2 2.7 4 
Pei . 067 <, 20 oe 11 Tbe lecccet eee encincd 4 4 2 2.1 .2 
43 . 045 <. 20 28) |ssence 12 a aS (earn, ea (ears, (Benen .4 4 2 2,4 .2 
. 40 040 <. 20 Poa] eee 13 W738 te ccccelamonealwawces 5 4 2 2.4 al 
co) a ee <. 20 0) eecce 8 24D Vs ecisclocecosfascoae, 1.6 5 5 5.3 eel 
(30) |saneecns <. 20 Tel Wescecis 9 as ey ee a ees) Naeem 1.7 4 7 7.6 a1 
226 Ne nmccwite <. 20 1222) Nes ois 11 LG aS eee, [cer 1.3 2 9 81 .1 
1. 47 134 <. 20 HS eeseee | eaceecs! 25.5 | 15.2] 9.4 9 .4/ 1.9 1 21 7 
. 89 123 <. 20 wo) |eecee 7 DAS |guccculasusen laleets «5 15 1 2.4 1 
. 58 063 <, 20 oe ledeses 9 DAN ees wollen: Sel ates a 4 3 2 2.5 wd 
58 . 058 <. 20 Pe | ee 10 19.7 |eseeeelohecetjloeed .6 4 2 3. 2 Jl 
Ch eee <. 20 1D eocwee 10 DF Me i Sa ical lt careers 1.5 -o 6 6.8 al 
Oe ae <. 20 1.4 J------ 8 19.5 fon.c-}oseses|e-5-5e 3.1 4 12 11.2 ad 
OE eee a aise) . 384 G20 eseces 8 15.40 feeeo S| soucn noes 2.8 138 7 34, 0 .2 
1. 72 . 123 <. 20 iy Ga) eee 1 40. 4 |--. 2 -- ec eee 4 .8 1 1.2 blk 
1. 47 . 097 <. 20 a eee 4 B91 feseccclen ct ecleceee 1.5 .6 3 3.5 el 
1. 09 063 <. 20 320: ee aatios 5 ie) [eeneneas Deere ey | eee 3.5 .6 8 6. 2 Jl 
. 89 . 049 . 22 DO Ness 5 8625: |tawces eeseclewes ou 4.8 .6 10 13.8 1 
oa) areas 56 7.0 50 4 BOM) (scene sl acends| cused 5,1 5 8 31.5 4 
2. 86 |.------- 29 Be!Os. lace eis a 33.4 |---.-- 18.0 22) 67 .8 10 19.8 .3 


Additional Facts About the County 


_ This section is provided for those not familiar with 
Treasure County. It describes physiography and relief, 
drainage, climate, agriculture, and other subjects of 
general interest. 


Physiography and Relief 


_ Treasure County lies entirely within the Great Plains. 
South of the Yellowstone River, the county slopes north- 
westward toward the river. Elevation ranges from 38,910 
in the southeastern part of the county to about 2,600 feet 
at the point in the eastern part where the Yellowstone 
River leaves the county. Geologic beds of soft shale and: 
sandstone have been disturbed in only a small area south 
of the Yellowstone River, mostly east of Sarpy Creek. 
In this small area the beds have been eroded and deeply 
dissected by streams. Along the streams are steep, nearly 
barren walls of valleys and narrow, almost knifelike 
ridges. Rough, broken land and tracts resembling bad- 
lands arecommon. Whiskey Butte and many other buttes 
are capped with resistant sandstone and stand high above 
the general relief. In the southeastern part of this south- 
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ern area, near the county line, the hilly relief is transitional 
to the Little Wolf Mountains. 

The northern part of the county is rolling to hilly as a 
result of the truncation of an anticline by erosion and of 
subsequent dissection by streams. The erosion has ex- 
posed dark, heavy shale. The truncated anticline runs 
from the northwest to the southeast and is flanked by 
partly upturned, young sedimentary rocks. Adding to the 
roughness of this area are a few hills, the steep slopes of 
valleys, narrow divides, and a few high buttes. North of 
the Yellowstone River, the general slope of the eastern 
part of the county is southeastward from an elevation of 
2,960 feet near the northeastern corner of the county. 

Throughout the uplands of the county, streams are 
numerous. The valleys of most of these streams are nar- 
row, but. some have nearly level floors that are 50 to 200 
feet wide. These floors are covered with alluvium of 
varied thickness. Channels with vertical walls are com- 
mon. 

Most conspicuous in the county is the nearly level bench- 
land underlain by gravel. North of the Yellowstone River 
the benches parallel the river and are about 100 to 200 
feet above the flood plain. ‘The sediments of these benches 
and the first terraces above Hysham Bench were laid down 
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by the river when it flowed at a higher elevation. The 
benches were left after the stream eroded away the original 
surface. South of the river, the deposits of gravel are 
older and the benches are progressively higher as one 
travels southward. Some of these benches are well pre- 
served and in recent times have been covered by a deep 
mantle of eolian deposits. Others have been so severely 
dissected and eroded that only rounded remnants remain. 
These remnants are covered by a deep layer of sand and 
gravel that varies in thickness. 


Drainage 


All the streams in Treasure County flow into the Yellow- 
stone River. The Yellowstone and the Bighorn Rivers are 
the only streams in the county that are not dry for part of 
the year. Their sources’ are in. mountains outside of the 
county. The other streams in the county flow only for 
short: periods when the snow is melting or when runoff is 
exceptionally great. Except for Sarpy, Tullock, Mug- 
gins, and Alkali Creeks, the smaller streams in the county 
originate within the county in the deeply dissected up- 
lands. All of the smaller streams parallel the ridges. 

The large and small streams in the northern part of the 
county have cut into the heavy, dark Cretaceous shale. 
The valleys of these streams generally are deep and nar- 
row, and their floors are covered with alluvinm of varied 
thickness. The principal streams in the northern part of 
the county are Alkali, Froze to Death, and Starve to 
Death Creeks. They flow generally southeastward and 
empty into the Yellowstone River. The numerous tribu- 
taries of these streams have deeply dissected the soft 
Tertiary and Cretaceous shale and sandstone. 

South of the Yellowstone River, the county is drained 
primarily by Sarpy and Tullock Creeks and their tribu- 
taries, though these streams are dry most of the year. 
Sarpy Creek flows generally northeastward near the east- 
ern boundary of the county. It empties into the Yellow- 
stone River near Sanders, about 7 miles downstream from 
Hysham. Sarpy Creek, its tributaries Bear, Beaver, and 
Horse Creeks, and smaller streams drain the eastern part. 
of the county south of the Yellowstone River. Tullock 
Creek and its many tributaries drain the western part. 
Tullock Creek flows generally northwestward across the 
southwestern part of the county and empties into the Big- 
horn River about 2 miles upstream from the confluence of 
the Bighorn and the Yellowstone Rivers (4). 


Water Supply 


The Yellowstone and the Bighorn Rivers are the only 
streams in the county that flow permanently throughout 
the year. The flow of the Yellowstone River is more con- 
stant than that of the Bighorn, partly because irrigation 
in the upper part of the Bighorn lowers the water level late 
in summer. However, the only dependable water for irri- 
gation is from these rivers. Ditches have been dug to 
irrigate valleys on both the north and south sides of the 
Yellowstone River. Numerous- private ditches that ave 
direct diversions or have pumping systems normally supply 
the areas adjacent to both rivers with an adequate supply 
of water. 
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Large systems irrigate hardly any of the tributary val- 
leys, for most of the streams in the county do not provide 
enough water for irrigation. In the valleys of these tribu- 
taries, the farmer or rancher depends largely on the flood- 
water for an occasional irrigation during periods of high 
runoff. This source of water is not dspeadakie. because in 
some years runofl does not provide enough water for flood 
irrigation. 

The Yellowstone River provides the domestic supply of 
water for the town of Hysham, and wells or springs supply 
many farms and ranches. Because the water in some areas 
is saline, some ranchers and farmers must haul water for 
many miles to fill their cisterns. These cisterns are ar- 
ranged so that they collect rainwater that runs off the 
farmhouse or ranchhouse. 

Water for range cattle is provided mainly by damming 
small drainageways so that runoff from the watershed is 
collected and held in small ponds. The dams are built so 
that the ponds are located in places that help distribute the 
grazing. These ponds range from a few feet to more than 
90 feet in depth and from a fraction of an acre to more 
than 10 acres in area. Becanse many of the smaller ponds 
may dry up before the grazing season is over, water man- 
agement is important. 

In areas where smal] dams cannot be economically built, 
the ranchers drill wells. Most wells require a motor to 
pump the water into a storage tank, but a few wells are 
artesian. Most of the wells are deep, but the flow of water: 
is generally small. In places a flowing well of water has 
been left by companies prospecting for oil. These wells 
are good sources of water. Their content of salts varies 
from place to place, but generally the water is suitable for 
livestock. 

Springs are not important sources of water, for they are 
few in the county. Those that have been found are used 
to supply water for domestic use and for livestock. 


Climate 


Treasure County, lying slightly move than. 300 miles east 
of the Continental Divide, has a continental climate with 
chinook winds in winter and a favorable distribution of 
precipitation during the growing season. Chinook winds 
are warm, dry winds that blow down the sides of 
mountains. Summers are hot and dry in the county, and 
winters are moderately cold anddry. Although the range 
in elevation in the county is small, there are some varia- 
tions in climate from place to place. Table 8 summarizes 
the normal monthly and annual temperature and precipi- 
tation at Hysham, in the valley of the Yellowstone River. 

The average temperature in winter is somewhat lower 
in the western part of the county than it is in the eastern, 
and the growing season in the valley of the Yellowstone 
River is shorter in the western part of the county than it 
isin theeastern. Along the river, the temperature during 
summer afternoons is slightly higher, particularly east of 
Hysham, than it is in the higher areas north and south of 
the river. The highest temperatures m the county are 
along the Yellowstone River and are within the range of 
100° F. to 110° for at least a few days each year. July, the 
hottest month, has an average temperature of about 73° 


* Prepared with the assistance of R. A. Diantman, State clima- 
tologist, U.S. Weather Bureau. 
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Taare 8—Temperature and precipitation at Ha sham 
7 ¥ ? 
Montana 


[Elevation, 2,650 fect] 


Temperature ! Precipitation ? 
Month Abso- | Abso- Driest| Wettest) Aver- 
Aver-| lute | lute | Aver-| year | year age 
age | maxi-| mini-| age | (1952)) (1946) | snow- 
mum | mum fall 
nae Oe oF. oR Inches | Inches Inches Inches 
January__---- 18. 6 70 | —48 | 0.43 | 0.52 0. 46 6 
February-_- -- 23. 9 70 | —34 ts) 23 . 08 5.4 
March. _-~--- 31.8 81 | —29 79 04 1. 08 4,8 
April... ---- 46.0 97 5 .58} .10 . 26 5.7 
BY cokes ee 56. 4 98 14} 1.88 | 1.388 | 2.30 2 
JUNCS on oe 64, 2 101 30 | 2.58; 1.48] 3.11 Qa 
July... ceesece 72.8 111 38 | 1. 42 . 50 2. 78 @) 
August.___--- 70. 7 108 35 . 86 49 91 
September___.| 59, 8 102 21 | 1.09 . 30 3. 69 3 
October..----- 48.5 91 9 .93 | 0 2.95 2.9 
November__._) 33. 7 75 | —28 | .33 . 25 14 2.6 
December.__.| 25.7 71 | —36 | .47 09 61 5.6 
Year_-.-. 46. 1 111 | —48 |11. 21 | 5.38 | 18. 27 32. 1 
1 Temperature based on an 18-year record through 1962. 
2 Precipitation based on an 18-year record through 1962. 
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in most of the county, an average maximum temperature 
of about 90°, and an average minimum of about 55°. 
Occasionally, the daily mean temperature is within a range 
of 80° to 85°, but only infrequently does this high tem- 
perature hold for two or more successive days. Crops are 
wilted during these hot spells, but they revive when the 
weather cools or when irrigation water is applied. During 
the day from early in July to mid-August, the weather is 
oppressive for only a few days, and even then cool nights 
bring relief. 

Winters are cold during most years, particularly in the 
northeastern part of the county, which is closer to the 
winter cold fronts. Commonly, the temperature drops 
below zero. But at frequent, irregular intervals, the 
chinook winds blow and, within a few hours, cause a rapid 
rise in temperature that may bring about thawing. These 
winds, however, are not so frequent in Treasure County 
as they are farther west, and they do not last as long. 

From figure 11 can be found the percentage of probabil- 
ity that a temperature of 16°, 20°, 24°, 28°, or 32° will 
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Figure 11—Percentage of probability that a temperature of 16°, 
20°, 24°, 28°, or 32° will occur at Hysham after any date between 
March 21 and June 19. 
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Figure 12—Percentage of probability that a temperature of 16°, 
20°, 24°, 28°, or 32° will occur at Hysham before any date between 
August 21 and November 19. 


occur after any date between March 21 and June 19. For 
example, if you wish to find the date for which the prob- 
ability of a 24° temperature is 80 percent, look vertically 
downward from the intersection of the diagonal 24° line 
and the horizontal 80 percent line. The date is about 
April 29. Figure 12 is used in the same way as figure 11, 
but the information it gives is probability of a specified 
temperature before any date between August 21 and 
November 19. 

At Hysham the frost-free period ranges from 90 days to 
more than 140 days, but over a long period the average is 
121 days—from May 21 to September 19 (£7). This aver- 
age period is a week shorter in nearby areas both to the 
east and west of Hysham. Also, the frost-free period is 
slightly shorter than at Flysham in the small valleys north 
and south of the Yellowstone River, particularly where 
the distance betaveen the tops of hills and ridges is fairly 
long. 

Fortunately, the distribution of the annual rainfall 
throughout the year is favorable for producing crops and 
pasture. At Hysham, about 70 percent of the total precip- 
itation occurs from April to September, or during the 
growing season. More than half of this falls between 
April 1 and June 380. Variations of this distribution are 
slight throughout the county. Most of the usable precipi- 
tation comes in showers, but in almost every April a snaw- 
fall adds to the supply of moisture. During winter, how- 
ever, the small amount of snow contributes little to the 
total annual precipitation. Except along the Wolf Moun- 
tains, the monthly snowfall in local areas seldom exceeds 
10 inches and transportation and the feeding of livestock 
are problems only here snow drifts. Just as wetness early 
in spring helps crops grow, the dryness after mid-July 1s 
favorable for the ripening of grain and the curing of hay. 
During most summers harvesting can proceed without 
being hindered by rain. 

Hailstorms are more common than other storms and 
cause damage in some part of the county almost every 
year, but a complete loss of crops or buildings is uncom- 
mon. Failstorms occur most frequently in the vicinity of 
Alkali Creek and Myers. Lightning and wind that often 
accompany these storms also cause some damage. Torna- 
does are not a major hazard because they only occur about 
once in 40 years, but when one does occur, it is very 
destructive. 

Evaporation has not been measured in the county, but 
the estimated water evaporated from irrigation canals and 
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reservoirs averages about 27 inches during the period from 
April 1 through September 80. Evaporation varies ac- 
cording to the area of water exposed and the kind and 
amount of protection given by vegetation and other means. 
Tt can vary from 21 inches in cool, wet years to as much as 
35 inches in very dry, windy years. 

The number of sunny days in Treasure County is about 
the same as in other counties along the Yellowstone River. 
From sunrise to sunset, the cloud cover averages 60 per- 
cent. In general, it is cloudiest in winter and spring and 
clearest late in summer and early in fall. In July cloud 
cover averages only about 40 percent, permitting nearly 
80 percent of possible sunshine, Fog occurs for part of a 
day on 10 to 12 daysa year. 

Records on relative humidity are not available in the 
county, but estimates indicate that relative humidity 1s 
generally low. At the driest time of the day, afternoons, 
relative humidity averages about 30 percent in summer. 
On only an occasional summer afternoon is it hot and 
humid enough to be uncomfortable. High relative hu- 
midity occurs only with fog and before showers, and it 
generally lasts only a few hours. 

The prevailing wind, particularly in winter, is from a 
direction between west and southwest, but the wind may 
blow from any direction. Fairly strong winds from the 
northeast usually accompany the cold spells in winter and 
the rains late in spring and early in summer. ‘The speed 
of the wind averages about 10 miles per hour throughout 
most of the county. Although damaging winds may ac- 
company thunderstorms in summer, the county is not. con- 
sidered a windy one and seldom has winds of more than 70 
miles an hour. 


Agriculture 


By the time Treasure County was organized in 1919, 
agriculture was well established and a considerable acre- 
age was used for nonirrigated cereal grains. Before and 
following World War TI there was an influx of home- 
steaders, who exploited the fertile grasslands and made 
them susceptible to blowing dusing the dry years of the 
early 1920’s. Because most of the farms were too small to 
survive these dry years, most of the nonivrigated cropland 
was converted to rangeland that was used to produce live- 
stock. The farmers who irrigated were able to continue 
farming during the dry years. 

In the early days, as today, the hay and other staple 
crops were grown mainly under itrigation. The first irri- 
gation ditch was constructed in 1903 in Pease Bottom, 
which is on the north side of the Yellowstone River about, 
7 miles northwest of Hysham. Since 1908, four other irri- 
gation ditches have been installed. 

About, 19,600 acres are irrigated in Treasure County, and 
an additional 6,000 acres can be irrigated with the existing 
facilities. ‘Che total irrigated area—about 25,600 acres— 
does not include the land along the Yellowstone River that 
jis in trees and brush and can be leveled, cleared, and used 
for crops. A. few acres of this land and of land just: above 
existing ditches are brought into cultivation from time 
to time. 

The water for the five main irrigation ditches is diverted 
directly from the Yellowstone and the Bighorn Rivers by 
means of either anchored brush and rock dams or by di- 
version dams of reinforced concrete. 
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The supply of water for irrigation is adequate in most 
years. Hay, pasture, and small grain are irrigated by 
methods of controlled surface flooding, and row crops are 
irrigated by the furrow method. 

Flood irrigation is used on about 1,900 acres, which are 
in the narrow valleys of intermittent tributaries. 
Normally, only about one irrigation can be expected each 
year, but in some years there is no runoff from the tribu- 
taries and, therefore, no ivrigation. Most of the land irri- 
gated in this way is used to produce hay, but in the more 
favorable years a crop of alfalfa can be harvested for 
seed. 

In some parts of the valley of the Yellowstone River, 
seepage is the main problem. Many acres that were once 
productive are now unproductive because they are water- 
logged and saline. Some of the areas that were water- 
logged have been drained and reclaimed, and additional 
drainage is planned. 

The main sources of agricultural income are (1) live- 
stock, mainly beef cattle ; @) irrigated crops; and (3) non- 
irrigated cereal grain, Of these, livestock is the most 
important. 


Livestock 


Beef cattle, the main source of income in the county, are 
grazed on the rangeland outside of the irrigated valleys. 
Feeding cattle in feedlots on the irrigated farms has been 
increasing. The number of cattle fluctuates from year to 
year and depends mainly on the condition of the rangé 
and market prices. 

Bands of sheep are grazed in the areas north of the 
Yellowstone River, and a few sheep are raised on the irri- 
gated farms. The number of sheep and lambs in the 
county has seldom exceeded 5,000 in any one year. 

Horses ave kept primarily for riding. Swine, milk 
cows, chickens, and other animals are raised for use on 
the farm or for sale to the local markets. 


Crops 

Table 9 lists the acreage of principal irrigated crops 
grown in the county in. stated years, SIor the same years, 
the acreage of the principal nonirrigated crops is listed im 
table 10. The data in these tables are from the U.S. Cen- 
sus of Agriculture. 

Cash. crops, both irrigated and nonirrigated, are next: 
to livestock in importance as a source of income in the 
county. Many kinds of crops can be grown under irri- 
gation, and in. this county alfalfa, sugarbeets, small grain, 


Tapis 9.—Acreages of principal irrigated crops in stated 


Your's 
Crop 1949 1954 1959 

Alfalfa (hay)_..------.------ 3, 572 5, OOL 3, 812 
Alfalfa (seed)___._.---------- 1, 341 908 Q) 
Barleyscceccsesesssccecescs 1, 212 1, 830 2, 090 
Corn (all) soi. csc-s-esescceas 155 1, 332 1, 711 
Dry beans......-....-.---+-- 45 234 546 
Oats. 2. keenest ceueuc eos 833 869 50 
Sugarbeets___..-._---------- 2, 185 3, 388 3, 224. 
Spring wheat____.._-----__-- 436 780 1,131 
Winter wheat_.-._..--------- 235 1, 305 544 


1 Data not available. 


TREASURE COUNTY, MONTANA 


Taste 10.—Aecreages of principal nonirrigated eraps in 
stated years 


Crop 1949 1954 1959 

Alfalfa (hay)__...----------- 6, 069 4, 598 5, 577 
Alfalfa (seed) ...----------=--- 3, 303 3, O88 () 

Barley22. ine gas ece el T SS 1, 525 1, 842 826 
Corn: (all) sooo scp eee eee 502 360 103 
OMtSie eect tee tak neue | 725 495 246 
Spring wheat..___________-_- 1, 041 388 328 
Winter wheat_.____-_-.-.----- 4, 528 2, 254 3, 201 


1 Data not available. 


corn, and dry beans are grown. Other crops are grown 
with these crops in rotations and are sold off the farm or 
are fed to livestock on the farm. 

The acreages and yields of crops change from year to 
year. The acreages planted to sugarbeets have gradu- 
ally increased since 1946. The average yield of sugarbeets 
increased from 18 tons per acre in 1946 to 16 tons per acre 
in 1961, Yields of all crops have increased over the years. 
This increase in yields per acre is a result of improved 
farming methods, including the use of more fertilizer. 

Winter wheat is the principal cash crop on nonirrigated 
soils. Spring wheat is seeded mainly when the fall season. 
is not favorable for seeding winter wheat, or when the 
wheat has been winterkilled or has been blown out. In- 
stead of spring wheat, barley or oats may be planted to 
replace the winter wheat. Corn is grown mainly for 
silage. 


Transportation and Markets 


The main line of the Northern Pacific Railway follows 
the valley of the Yellowstone River as it crosses the county 
from east to west. On this railroad livestock and crops 
are shipped to markets in and out of the State. The 
sugarbeets raised in the county are shipped by rail for 
processing at the sugar factory at Billings, 75 miles to the 
west. 

U.S. Highway No. 10 (Interstate Highway No. 94), one 
of the main highways across the State, crosses the county 
from east to southwest and is the only hard-surfaced road 
in the county. All trucks hauling livestock to markets at 
Billings and Miles’ City use this highway. Regularly 
scheduled bus service is provided by the Northland Grey- 
hound Bus Lines. 

Secondary farm-to-market roads include about 60 miles 
of graded and gravel roads that were built by the Montana 
Highway Commission but are maintained by the county. 
In addition, the county has built many semisurfaced or 
dirt roads, some of which are impassable at times. 


Early History and Population 


Treasure County is one of the newest and smallest coun- 
ties in Montana, It was established from part of Rosebud 
County and officially organized April 1, 1919. ELysham, 
the county seat, was named for Charles J. Hysham, a 
cattleman from Nebraska. The first store on the present. 
townsite was a hardware store erected by John C. Lyndes 
in 1909. Except for a small tract of land farmed by John 


‘of goods to market. 
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Guy in 1870, the county remained as the Indians had left 
it. until 1882, when the Northern Pacific Railway reached 
the county and facilitated settlement and transportation 
The part. of the county south of the 
Yellowstone River was within the original boundaries of 
the Crow Indian Reservation. 

In 1960, the county had a population of 1,345. The two 
largest towns are Hysham, in the central part of the 
county, and Sanders in the eastern part. AJ] farm and 
ranch residénts are provided with rural mail delivery from 
the post offices at Hysham, Sanders, Bighorn, and Myers, 
All population is classified as rural, and most. of it 1s in 
Hysham and in the Yellowstone Valley. 


Community Facilities 


Because people are few and scattered in Treasure 
County, consolidating schools has been. a trend. Pres- 
ently, there are only four grade schools and two high 
schools in the county. The high schools ave at Hysham. 
Also at Hysham are two churches, but there ave no hospi- 
tals in the county. The nearest, hospital is in Rosebud 
County at Forsyth, 27 miles to the east. 

Most homes have electricity supplied by the Mid-Yellow- 
stone Valley Electrical Cooperative, which is financed by 
the Rural Electrification Administration. Some of the 
remote ranch houses have private electric plants. All 
farms and ranches in the valley of the Yellowstone River 
and many outside of it are served by a local rural telephone 
cooperative, which has its exchange at Hysham. This 
service is rapidly being expanded throughout the county. 


Native Woodland 


The native trees in the county are evergreen softwoods 
and deciduous hardwoods, The most important softwoods 
are western pine, limber pine, and juniper. The pines grow 
in scattered stands in steep and rough, broken areas south 
of the Yellowstone River. Cottonwood, the most exten- 
sive hardwood, grows in a continuous belt along the Yel- 
lowstone and the Bighorn Rivers. It has an understory of 
willow, rosebush, and buflaloberry. Alder, boxelder, and 
willow occur in many narrow valleys of streams. 


Wildlife ° 


Treasure County supports waterfowl, upland and other 
game birds, rodents and furbearers, big game, and fish. 

Ducks live in the marshy areas along the Yellowstone 
and the Bighorn Rivers and around the farm ponds that 
were constructed to provide water for livestock. These 
areas are also habitats for coot, killdeer, sandpiper, black- 
bird, heron, and many other birds that frequent areas near 
water. Geese from Canada frequently stop over on the 
Yellowstone River as they migrate in spring and fall. A 
few of them remain in summer to nest. 

The uplands are habitats for sage grouse, sharptail 
grouse, mourning doves, meadow larks, horned larks, lark 
buntings, and many insectivorous birds. Marsh and spar- 
row haavks are in the county the year round, and several 
other kinds of hawks stop over as they migrate. Some 
golden eagles live in the county, and their number is in- 


° By Louis M, Moos, biologist, Soil Conservation Service, 


172 


creased in winter by migrants. Pheasants are abundant 
on the irrigated bottom lands along the Yellowstone and 
the Bighorn Rivers. Along these and other streams, ex- 
cellent habitats are provided by ditchbanks, marshy areas, 
idle fields, and brushy areas. 

Also in the uplands are rabbit, skunk, raccoon, ground 
squirrel, and other small animals. During winter jack- 
rabbits are shot or trapped for their fur or to be fed to 
mink. Beaver and muskrat live along the water courses, 
and a few bobeats and coyotes roam the county. 

Deer, antelope, and other big game also roam the county. 
Antelope is found mostly on the north side of the Yellow- 
stone River, and deer on the south side. Mule deer are 
common and at times are numerous enough to damage 
crops, especially alfalfa planted for seed. Some whitetail 
deer roam the bottom land of the Yellowstone River. The 
construction of farm ponds provides more watering places 
that have helped distribute the game throughout the 
county. 

Some of the ponds have been stocked with fish, mainly 
large-mouth black bass and bluegill. Trout can be stocked 
in ponds that are at least 10 feet deep and have a water 
temperature of less than 75° F. Walleye and catfish are 
the most important game fish in the Yellowstone and the 
Bighorn Rivers. 


Gravel, Oil, and Coal 


Treasure County is almost entirely agricultural, but a 
number of homes are heated with coal taken from small 
mines on Sarpy and Tullock Creeks. Large quantities of 
sand and gravel are quarried and used in road construction 
or are stockpiled for future use. Sand and gravel, some of 
which is trucked out of the county, are also produced for 
construction other than roads. Agate is found in varying 
amounts around the gravelly edges of benches, especially 
in gravel pits. 

Oil and gas companies have recently seismographed the 
entire county and have drilled a number of test wells. 
Although oil has been discovered, no large wells have been 
brought in. 


Glossary 


Alkali soil, Generally, a highly alkaline soil. Specifically, an 
alkali soil has so high a degree of alkalinity (pF 8.5 or higher) 
or so high a percentage of exchangeable sodium (15 percent or 
more of the total exchangeable bases), or both, that the growth 
of most plants is reduced. 

Alkalinity. See Reaction, soil. 

Alluvial soil. A group of soils developed in stratified alluvium and 
having no definable genetic horizons. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Association, soil. A group of soils geographically associated in a 
characteristic repeating pattern. 

Border method (irrigation). Water is applied at the upper end of a 
strip in which the lateral flow of water is controlled by small 
earth ridges called border dikes, or borders. 

Calcareous soil. A soil containing enough calcium carbonate (often 
with magnesium carbonate) to effervesce (fizz) visibly when 
treated with cold, dilute hydroehloric acid. 

Clay. Asa soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, 
and less than 40 percent silt. 
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Complex, soil. A mapping unit consisting of different kinds of 
soils that occur in sueh small individual areas or in such an 
intricate pattern that they cannot be shown separately on a 
publishable soil map. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose.—Noncoherent; soil will not hold together in a mass. 

Friavle—When moist, soil crushes easily under gentle to mod- 
erate pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm—wWhen moist, soil crushes under moderate pressure be- 
tween thumb and forefinger, but resistance is distinctly 
noticeable, 

Plastic—When wet, soil readily deformed by moderate pres- 
sure but ean be pressed into a lump; will form a wire when 
rolled between thumb and forefinger. 

Stieky.—When wet, ‘soil adheres to other material; tends to 
stretch somewhat and pull apart, rather than pull free 
from other material. 

Hard—When dry, soil moderately resists pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft—When dry, soil breaks into powder or individual grains 
under very slight pressure. 

Cemented.—Hard and brittle; soil little affected by moistening. 

Gravel. (1) Agricultural classification of fragments between 2 
millimeters and 8 inches in size. (2) In engineering gravel 
is coarse-grained soil material of which more than 50 percent 
is retained on the No. 4 sieve. 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, that has distinet characteristics produced hy soil-form- 
ing processes and tha't differs in one or more ways from ad- 
jacent horizons in the same profile. These are the major soil 
horizons: 

A horizon.—The mineral horizon at the surface. It contains an 
accumulation of organic matter, has been leached of soluble 
minerals and clay, or shows the effects of both. 

B horizon.—The horizon in which clay minerals or other material 
has accumulated, that has developed a characteristic blocky 
or prismmtic structure, or that shows the effects of both 
processes. 

¢C horizon—The unconsolidated material immediately under the 
true soil. In chemical, physical, and mineral composition 
it is presumed to be similar to the material from which at 
least part of the overlying solum has developed, unless the 
© designation is preceded by a Roman numeral. 

R horizon—Rock underlying the C horizon, or underlying the 
B horizon tf no C horizon is present. 

Roman numerals are prefixed to the master horizon or layer 
designations (A, B, ©, R) to indicate lithologic discon- 
tinnities either within or below the solum. The first, or 
uppermost, material is not numbered, for the Roman nu- 
meral I is understood; the second, or contrasting, material 
is numbered IT, and others are numbered III, IV, and so on, 
consecutively downward. Thus for example, a sequence 
from the surface downward might be A2, Bi, I1B2, ITB3, 
Tici, IT1C2. 

Following are symbols used with the letters designating the 
master horizons, and the meaning of these symbols. 

ca—accumulation of calcium, 

es—aeccumulation of calcium sulfate. 

p—plow layer. 

sa—accumulation of salts more soluble than calcium 
sulfate, 

t—illuvial clay. 

Permeability, soil. The quality of a soil horizon that enables water 
or air to move through it. Terms used to describe permeabil- 
ity are as follows: Very slow, slow, moderately slow, moderate, 
moderately rapid, rapid, and very rapid, . 

Poorly graded soil (engineering). A soil material consisting 
mainly of particles nearly the same size. Because there is 
little difference in size of the particles in poorly graded soil 
material, density can be increased only slightly by compaction, 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. See Horizon, soil. 

Reaction, soil. The degree of acidity or alkalinity of a soil ex- 
pressed in pH values, <A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline. 
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In words the degree of acidity and alkalinity is expressed 


thus (12): 
pit pH 
Extremely acid___ Below 4.5 Mildly alkaline. —_ 7.4to7.8 
Very strongly acid. 4.5 to 5.0 Moderately alka- 7.9 to 8. 4 


Strongly acid_._.. 5.1 to 5.5 line. 


Medium acid_____ 5.6 to 6.0 Strongly alkaline__ 8.5 to 9.0 
Slightly acid_.____ 6.1 to 6.5 Very strongly alka- 9.1 and 
Neutral _.-___ -- 6.6to 7.3 line. higher 


Saline soil. A soil that contains soluble salts in amounts that im- 
pair growth of plants but that does not contain exeess ex- 
changeable sodium. It is measured by electrometric method 
and is expressed in terms of millimhos of conductivity or in 
percentage as follows: 


ECx 108 Percentage of salt Class 
0-4 Less than 0,15 Nonsaline 
4-8 0.15 to 0.35 Slightly saline 
8-15 0.35 to 0.65 Moderately saline 
15-25 0.65 to 1.20 Strongly saline 


More than 25 More than 1.20 Very strongly saline 

Sodic soil. A sofl that generally has a strongly alkaline reaction 

(pH more than 8.6) and that contains sufficient exchangeable 

sodium to interfere with growth of most plants and to cause 

deterioration of soil structure. 

A natural, three-dimensional body on the earth's surface 
that supports plants and that has properties resulting from the 
integrated effect of climate and living organisms acting upon 
parent material, as conditioned by relief over periods of time. 
Solum. The upper part of a soil profile, above the parent material, 

in which the processes of soil formation are active. The 
solum in mature soil includes the A and B horizons. Gen- 
erally, the characteristics of the material in these horizons 
are unlike those of the underlying material. The living roots 
and other plants and animal life characteristic of the soil are 
largely confined to the solum. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from ad- 
joining aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are platy (laminated), prismatic (ver- 
tical axis of aggregates longer than horizontal), columnar 
(prisms with rounded tops), blocky (angular or subangular), 
and granular. Structureless soils are (1) single grain (each 
grain by itself, as in dune sand) or (2) massive (the particles 
adhering together without any regular cleavage, as in many 
claypans and hardpans). 

Substratum. Any layer beneath the solum, or true soil; the C or R 
horizon. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The.basic textural classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, sandy toam, loam, silt loam, silt, sandy clay loam, 
clay loam, silty clay loam, sandy clay, silty clay, and clay. 
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The sand, loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” “fine,” or “very fine.” 

Topsoil. A presumed fertile soil or soil material, ordinarily rich 
in organic matter, used to topdress roadbanks, lawns, and 
gardens. 

Well-graded soil (engineering). A soil or soil material consisting 
of particles that have a wide range in size or diameter. The 
density and bearing capacity of a well-graded soil can be easily 
increased by compaction, Contrasts with poorly graded soil. 
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GUIDE TO MAPPING UNITS 


[See table 1, p. 6, for approximate acreage and proportionate extent of the soils; see table 2, p. 45, for 
predicted average yields of principal irrigated crops and table 3, p. 54, for predicted average yields of 
principal nonirrigated crops; see subsection beginning on p. 60 for windbreak suitability groups; and see 
subsection beginning on p, 63 for information significant to engineering] 


Irrigated Nonirrigated Windbreak 
7 capability capability Range site suitability 
Map Described unit unit group 
sym- on 
bol Soil page Symbol Page | Name 


Ar Arvada loam, 0 to 3 percent slopes-- 7 43 | VIe-3 51 | Silty 57 8 
Av Arvada complex--<-+e-r---rn-c rec eene 7 | weeee -- | VIe-3 51 | Silty 57 8 
Ax  Arvada-Laurel complex--------~------- 7 44 | Vis-4 52 Panspots 59 8 
Ba Badlands-----------nn- eee e en eweeene 8 | were VIIs-5 53 Badlands 8 
Bb Bainville loam, 8 to 15 percent. 
SLOP@Se see nnn n nn nn reer nnn eens 8 | ---e- Vie-3 Silty 7 
Be Bainville loam, 15 to 35 percent 
SLOPeS- wenn nw nner wn wre e ween ececn= 8 | arene View4 Thin Silty 8 
B£ Bainville-Tullock complex----------- 8 
Bainville soil----------------- co | oseeee ViIe-4 Thin Silty 58 8 
Tullock soil---e-neneennercee ee a ors Vie-4 52 | Thin Sandy 58 8 
Bm Bainville-Midway complex, 8 to 15 
percent slopes-wn--ec ence enecennee 
Bainville soil----------------- ra alatedades VIe-3 51 Silty 57 7 
Midway soil-------------e------- ce | weeee Vie~3 51 Clayey 58 7 
Bn Bainville-Midway complex, 15 to 35 
percent. slopes----------------9---- 
Bainville soil----------------- rn tttate Vie-4 52 |Thin Silty 58 8 
Midway soil-------------------- wo | teen VIe-4 52 {Thin Clayey 58 8 
Bo  Bainville-Shale outcrop complex---+- 9 | wenen Vile-2 52 |Thin Breaks 59 8 
Bs Banks soils-----~------------------- 9 VIs-3 52 Shallow to 59 7 
Gravel 
Bt Beaverton gravelly loam------------- 10) | ----- VIs-3 52 | Shallow to 59 7 
Gravel 
Bu Bew clay Loammeerenee cence nnn eeen ene 10s | ----- IIlIe-4 49 |Clayey 58 6 
Bw Bowdoin clay------------------------ 11 ViIe-3 51 |Clayey 58 6 
Bx  Briggsdale loam, 2 to 4 percent 
8 lopeS--~------ nen en nen nan n-ne 11 | were IlIe-l 50 Silty 57 1 
By Briggsdale loam, 4 to 8 percent 
SLOPESs onan ner n ses en renee ne ase ns - 1 ee Iife-2 48 | Silty 57 1 
Ca Cherry clay, 0 to 1 percent slopes-- 12. | IIs-2 40 | ----- wo [ee eee ee -- 2 
Cb Cherry clay, 1 to 3 percent slopes-- 12 Ille-4 49 |Clayey 58 2 
Ce Cherry clay, 3 to 8 percent slopes-- 12 IlTe-5 49 |Clayey 58 2 
Cd Cherry clay, moderately deep, Q to l 
percent slopes-----------%------ aoe 12. | IIs-2 40 | ----- ee [enne--- -- 1 
cf Cherry clay, moderately deep, 1 to 3 
percent slopes------------- oer 12 IIlIe-4 49 jClayey 58 l 
Cg Cherry clay, moderately deep, 3 to 8 
percent slopes------+----++-++---- 12 Ille-5 49 |Clayey 58 1 
Ch Cherry clay loam, 0 to 1 percent 
S lopes- one n ene wee e eee wenn nnn creree Il |I-l 39 | ----- ce Jerre ree -- 2 
Ck Cherry clay loam, 1 to 3 percent 
SlOpeSr orem nen ee nro nnn nnn e een ene 11 IIIc-1 50 |Clayey 58 2 
Cm Cherry clay loam, shallow, 0 to 1 
percent slopes-------ncecerennnne= Ik | I-el 39 } --ee-- ce [reece ne nied 1 
Cn Cherry-Laurel clay loams------------ 11 
Cherry soil-------------------- -- IVs-5 51 Clayey 58 2 
Laurel soil-scce snc ne nennee-- -- IVs-5 51 |Clayey 58 4 
Cp Cushman loam, 2 to 4 percent 
SLOpeSr ote meen et ene en nw nn ence nen 1200 | eeeee IlIc-l 50 Silty 57 3 
Cr Cushman loam, 4 to 8 percent 
8 LopeS~- nen nen nen nn nner ence rene 1300 | -eee- IIIe-2 48 {Silty 57 3 


GUIDE TO MAPPING UNITS--Continued 


Irrigated Nonirrigated Windbreak 
capability capability Range site suitability 
Map Described unit unit group 
sym- on 
bol Soil page Symbol Page Symbol Page 
ct Cushman-Bainville loams, 4 to 8 
percent slopes-<ercn renner nant en eH 13 
Cushman soil------------------- ee 0 | ween -- IIIe-2 48 Silty 3 
Bainville soil--------------9--- wef eeeee -- IIlIe-2 48 ] Silty 7 
Cu Cushman-Bainville loams, 8 to 15 
percent slopes-------~------------- 13 
Cushman soil----------- a cae IVe-3 50 | Silty 3 
Bainville soil ee | Seee= es IVe-3 50 Silty 7 
Cv Cushman-Terry fine sandy loams, 2 to 
8 percent slopes------------------ [3 | eeems <s IIle-6 Sandy 3 
Cw Cushman-Tullock complex, 8 to 15 
percent ‘slopes-------------------- 13 
Cushman soil co | weer -~ IVe-3 Silty 3 
Tullock soil S=. =|e=ee= -- IVe-3 Sandy 3 
Cx Cushman-Travessilla loams, 2 to 8 
percent slopes------90----eceeeee- 14 
Cushman soil----- = o- se 00 Pee ose ae IVe-6 Silty 7 
Travessilla soil---- -- wo | ween -- IVe-6 Shallow Limy 7 
Cy Cushman-Winnett complex-- a 14 
Cushman soil-------- -- ce J eeeee -- IVe-5 Silty 3 
Winnett soil----- -- co [eeeee _ IVe-5 Silty 8 
Dw Dwyer fine sand----------~----------- 14 J ----- = VIe-2 Sands 1 
Ed Edgar loam, 1 to 8 percent slopes--- 14 J eee -- IIle-2 Silty 1 
Eg Edgar loam, 8 to 15 percent slopes-- 14 0 | ----- -= IVe-3 Silty 3 
Fa Fattig loam-------+----------------+ 15 | weeee -- IIIc-1 Silty 3 
Fe Fattig-Travessilla complex---------- 15 
Fattig soil-~------------------ ee fewere “- IVe-6 Silty 3 
Travessilla soil--------------- <2 | eeeee -- TVe-6 Shallow Limy 7 
Ff£ Flasher fine sandy loam, 4 to 20 ; 
percent slopes-------------------- 15 Jeree- ee Ive-4 Sandy 3 
Fh Flasher fine sandy loam, 20 to 35 
percent slopesS--------n-2ere2----- 150 J----- -- VIe-4 Thin Sandy 8 
Fm Flasher loamy fine sand------------- 16 J ----- -- Vie-2 Sands 3 
Fn Fort Collins loam, 0 to 1 percent 
SLlopese eee nn nnn nnn e ween eee nn ne 16 I-1 39 IIIe-1 Silty 1 
Fo Fort Collins loam, 1 to 4 percent 
8 Llopes- ane nnn mene nee enn ence nn nnee 16 Tle=1 39 IlIc-1 Silty L 
Fr Fort Collins loam, 4 to 8 percent 
SLOPES wre ete n nnn one ern nee nena nae 16 IVe-1 41 IIIe-2 1 
Fs Fort Collins loam, sandy substratum, 
0 to 1 percent slopes------------=- 17 I-l 39 1 
Ft Fort Collins loam, sandy substratum, 
1 to 3 percent slopes------------- 17 IIe-1 39 L 
Ga Gilt Edge clay loam-------+-+--+----- 1700 | ----- -- 6 
Gb Gilt Edge-Arvada complex------~------ 17 
Gilt Edge soil----------------- Sa Cottetate! -- Panspots 6 
Arvada soil-------------------- we Jeers -- Panspots 8 
Ge Glendive clay------------------ne r= 18 Iis-2 40 1 
Gg Glendive clay loam------------------ 18 TIs-1 40 1 
Gh Glendive fine sandy loam------------ 17 IIs-1 40 1 
Gm Glendive fine sandy loam, fans------ 18 J en--- _ 1 
Gn Glendive fine sandy loam, shallow---- 18 IVs-4 44 7 
Go Glendive loam---+-+-----------"-2+-- 18 IIs-1 40 1 
Gs Glendive loamy fine sand------------ 18 IIIs-1 41 1 
Gv Glendive and Banks soils------------ 18 
Glendive soil------------------ ce [eeeee -- 1 
Banks soil------~--------------- “= | seeee == VIs-3 52 | Shallow to 59 7 
Gravel 
Ha Havre clay-------------------------- 20 IIs-2 40 IlIe-4 49 | Clayey 58 1 


GUIDE TO MAPPING UNITS--Continued 


Irrigated Nonirrigated Windbreak 
capability capability Range site suitability 
Map Described unit unit group 


sym- on 
bol Soil page Symbol Page | Symbol Number 
Hb Havre clay, saline--~--------------- 20 IIs-3 IVs+5 4 
Hc Havre clay loam---~------+--+-------- 19 I-1 39 IIfe-1 1 
Hd Havre clay loam, high--~------------ 20 I-l 39 L 
Hf Havre clay loam, saline------------- 20 IIs-3 40 4 
Hg Havre loam-----------------------~-- 19 I-l 39 l 
Hh Havre loam, high-------------------- 19 I-1 39 1 
HL Havre loam, moderately deep--------- 19 IIs-1 40 | ener ae | renee 3 
Hm Havre loam, saline--------------+---- 19 IIs-3 4 
Hn Havre and Glendive soils-----~------ 20 
Havre soil--------------------- -- 1 
Glendive soil---------++------- -- Ll 
Ho Havre and Lohmiller soils---~-------- 20 
Havre soil---+------+---------- -- 0 | -ee-- i 1 
Lohmiller soil----------------- -- 0 | ween 1 
Hp Havre and Lohmiller soils, 8 to 15 
percent slopes---~---------------- 21 
Havre soil--------------------- -- 3 
Lohmiller soil--~-------------- -- 3 
Hr Havre and Lohmiller soils, 15 to 35 
percent slopesrs-----7 esc een ne nn 21 
Havre soil---------~----------- wo | teene Thin Silty 8 
Lohmiller soil---------+---+--- e- | ween ViIe-4 52 | Thin Clayey 58 8 
Hs Havre and Lohmiller soils, saline--- 21 
Havre soil-------~-----------~--- te Vie-3 51 | Silty 57 4 
Lohmiller soil----------------- a oor VIe-3 51 | Clayey 58 4 
Ht Havre-Hysham loams--~-----~---~------- 19 
Havre soil-----3-cecn----+----- -- IVs-5 51 | Silty 57 1 
Hysham soil-----------. oletetateiateteded -- IVs-5 51 | Silty 57 8 
Hu Hesper loam, 1 to 4 percent slopes-- 21 | -ee-- IIIe~1 50 Silty 57 1 
Hv Hesper loam, 4 to 8 percent slopes-- 2L | ----- IIiIe-2 48 Silty 57 1 
Hw Hilly gravelly land-~------~---------- 220 J weeee VIIs-2 53 | Gravel 60 8 
Hx Hoven clay---------22c- serene nen e- 220 | ----- Viw-3 52 | Overflow 57 5: 
Hy Hoven and McKenzie soils----~------- 220 | wneee VIiIs-4 53 Saline 60 8 
Upland 
Hz Hysham-Havre loams------------------ 23 
Hysham soil-------n---e----e--- -- VIe-3 51 Silty 57 8 
Havre soil-----------+------+---- -- ViIe-3 51 | Silty 57 1 
La Laurel clay loam-------------------- 23 VIw-2 52 | Saline Sub- 57 8 
irrigated 
Lb Laurel loam------------------------- 23 | IVw-1 42 VIw-2 52 | Saline Sub- 57 8 
irrigated 
Le Lismas clay------~---~~-------------~ 240 | wweee -- VIIs-1 52 | Shallow Clay 59 8 
Ld Lismas-Pierre clays, saline-alkali-- 24 
Lismas soil---~--------+-------- -- 0 | oeee- -- VIIs-1 52 | Shallow Clay 59 8 
Pierre soil-----e+------------- ee -- VIs-4 52 Dense Clay 59 8 
L£ lLismas-Midway complex-~------------- 24 0 [enone -- VIe-4 52 | Thin Clayey 58 8 
Lg Lismas-Shale outcrop complex-------- 24 2 | ereee oe VIIs-5 53 Shale 60 8 
th Lohmiller clay---------------------- 25 LIs-2 40 IIIe-4 49 | Clayey 58 2 
Im Lohmiller clay, high---------------- 25 IIs-2 40 Ilte-4 49 | Clayey 58 2 
Ln Lohmiller clay, wet---------+------- 25 IVw-1 42 Viw-1 SL Subirrigated 56 5 
Lo Lohmiller clay loam----------------- 24 I-l 39 TITe-1 50 | Clayey 58 2 
Lr Lohmiller clay loam, 1 to 3 percent 
slopes-~---------+--- eee nner eres 24 Ile-1 39 IIIc-1 50 | Clayey 58 1 
Ls Lohmiller clay loam, fans, 0 to 1 
percent slopes------------ feeecnen- 25 I-1 39 IIIe-1 50 | Clayey 58 1 
Lt Lohmiller clay loam, high----------- 25 I-1 39 IIIe-1 50 | Clayey 58 2 
Lu Lohmiller-Hysham clays-------------- 25 
Lohmiller soil =s IIs-3 40 IVs-5 51 | Clayey 58 1 
Hysham soil--------------------~ -- IIs-3 40 IVs-5 51 | Clayey 58 8 


GUIDE TO MAPPING UNITS-~-Continued 


Irrigated Nonirrigated Windbreak 
capability capability Range site suitability 
Map Described unit unit group 
sym- on 
bol Soil page Symbol Page| Symbol Page | Name Page| Number 
Ly  Lohmiller-Hysham clay loams-------- 25 
Lohmiller soil---------------- =< Tis-3 40 | IVs-5 51 Clayey 58 1 
Hysham soile----e------------- _ IIs-3 40 | IVs-5 51 Clayey 58 8 
Ma Marias clay, saline-alkali, 0 to 1 
percent slopes------------------ 26 IVs-2 43 | VIs-4 52 Dense Clay 59 8 
Mb Marias clay, saline-alkali, 1 to 
10 percent slopes--------------- 26 9 | were- -- | VIs-4 52 Dense Clay 59 8 
Mc Marias clay, fans, saline-alkali-- 26 VIs-2 44 | VIs-4 52 Dense Clay 59 8 
Md Marias-Hoven clays, saline---~--~-- 26 VIs-2 44 | VIs-4 52 Panspots 59 8 
Me Marias-Pierre clays, saline- 
alkali-------------- SeeeSees seas 26 | =2--- -- | VIs-4 52 Dense Clay 59 8 
Mf Marias and Promise clays-----+-+--- 260 | ween e- | IIIe-5 49 Clayey 58 6 
Mk McRae loam----------------------8- 27) J eceee -- 1Ve-3 50 Silty 57 3 
Ml McRae-Bainville loams, 8 to 20 
percent slopes-~--ecrennerennenn 27 
McRae soil----------~--~------- See eee -- | 1Ve-3 50 Silty 57 3 
Bainville soile----:-<3---<---- ee | wees ad Vie-3 51 Silty 57 7 
Mm McRae-Bainville loams, 20 to 35 
percent slopes---<++ssenenee sees 27 
McRae soil-----ee-ne nnn eee -- ee tt! -- | VIe-3 51 Silty OW 8 
Bainville soil--------------- ce | ee eee -- Vie~4 52 Thin Silty 58 8 
Mn McRae and Havre loams, 0 to 1 
percent slopesS------------------ 27 I-1 39 | IITe-1 50 Silty 57 1 
Mo McRae and Havre loams, 1 to 4 
percent slopes------------------ 27 TIe-1 39 | IIIec-1 50 Silty 57 1 
Mp McRae and Havre loams, 4 to 8 
percent slopes-----+----+---+--- 28 IVe-1 41 | 1IIe-2 48 Silty 57 1 
Mr Midway clay loam, 8 to 15 percent 
s Lopes------ 9+ ne nn ne newer en ee nnn 28 «| eseee -- | VIe-3 51 Clayey 58 7 
Ms Midway clay loam, 15 to 35 percent 
Slopesw nnn nnn enn n nen e nnn nn ne 2800 | wnne- -- | Vie+4 52 Thin Clayey 58 8 
Mt Midway-Bainville complex---------- 28 F 
Midway soil------------------ ee oo -- |VIlIe-l 52 Thin Clayey 58 8 
Bainville soil--~-r--c-------- St olahelated -- |VITe-1l 52 Thin Silty 58 8 
Mu Midway-Nihill gravelly loams------ 28 
Midway soil--------+--------+ a ee -+ |VIle-1 52 | Thin Clayey 58 8 
Nthill soil---------~-------- ae ooo -- |VIIe-1 52 | Thin Silty 58 8 
Mv Midway-Shale outcrop complex------ 2900 | wnene -- |VIfte-2 52 Thin Breaks 59 8 
Na Nihill gravelly loam-------------- 29 Jenene -- | VIe-4 52 Thin Silty 58 8 
Ne Nunn clay, 0 to 1 percent slopes-- 30 IIs-2 40 |----- we | wee ee eee -- Z 
Nd Nunn clay, 1 to 3 percent slopes-- 30 IIIe-l 41 |IIle-4 49 Clayey 58 2 
Nm Nunn clay, 3 to 8 percent slopes-- 30 IVe-2 42 |IIIe-5 49 Clayey 58 2 
Nn Nunn clay loam, 0 to 1 percent 
slopes------- 0-22 ee eee enn n eens 29 I-1 39 | ----- -- 0 | weeee- -- -- 
No Nunn clay loam, 1 to 3 percent 
S1LOP@S~~ +n n-ne rene nn nnn nnn snr 29 Ile-1 39 |IIIc-1 50 Clayey 58 2 
Nu Nunn clay loam, 3 to 8 percent 
slopes-------------- nen nnn nnn ne 30 IVe-1 41 |IIIe-2 48 Clayey 58 2 
Nx  Nunn-Beckton complex, 0 to l 
percent slopes-~---------------- 30 IIs-2 40) | onee- o> | weeeee -- 2 
Pa Pierre clay-----3crn non n-n-- = 300 0 | eenne -- IVe-7 aL Clayey 58 6 
Pe Pierre-Lismas clayse+-ce-eress---- 31 
Pierré soil---+-+------------ cela (iad ater sm Vie-3 51 Clayey 58 6 
Lismas soil------------------ a ita -~ |VIIs-1 52 Shallow Clay 59 8 
Pk Pierre-Lismas clays, saline- 
alkalio s-----s-<-=5sesse reese esn 31 
Pierre soilece---n--enn----- we [eters -- {VIs-4 52 Dense Clay 59 8 
Lismas soil------------------ ee “eases . ocr JVIIs-1 52 Shallow Clay 59 8 
Rn Renohill clay loam-----~--~------- 31 of e=se5= =< IIIe-2 48 Clayey 58 3 


GUIDE TO MAPPING UNITS--Continued 


Irrigated Nonirrigated Windbreak 
capability capability Range site suitability 
Map Described unit unit group 
sym- on 
bol Soil page Symbol Page] Symbol Page 
Rw  Riverwash 31 | ---+- -- | VIIIs-1 53 | -2+-------- 8 
Sa Sage clay 32 IVw-1 42 | Viw-2 52 Saline Sub- 57 8 
irrigated 
Sc Sage silty clay---~-~-------------- 32 IVs-1 43 | VIw-2 52 | Saline Sub- 57 8 
irrigated 
Sh Shale outcrop---------------------- 3200 | ----- co | VITIse-1 530 | e-eneecee-- 8 
Sk  Shonkin loam--------+---------+---- 3200 | -n--- oS IIIe-1 50 | Overflow 57 5 
T£ Terry-Tullock fine sandy loams----- 320 | wewne -- IIlTe-6 49 Sandy 57 3 
Tm Terry-Treasure fine sandy loams---- 33 
Terry soil-------------------- re -- lilte-6 49 | Sandy 3 
Treasure soil----------------- es -- IIIe-6 49 | Sandy 57 Bl 
Tn Terry-Winnett complex-------------- 33 
Terry soil-------------------- ee oe ~- | IVe-5 50 | Sandy 3 
Winnett soil------------------ -- 0 | eeeee -- | IVe-5 50 | Sandy 57 8 
Tp Travessilla-Tullock fine sandy 
loams------- mee nee enn nee 33 
Travessilla soil-------------- eo -- | VIs-3 52 | Shallow Limy 8 
Tullock soil------------------ a -- | Vie-4 52 |Thin Sandy 58 8 
Tr Travessilla-Rock outcrop complex--- 3300 «| =+--- -- | VIIs-3 53 |Very Shallow 60 8 
Ts Treasure fine sandy loam, 2 to 4 
percent slopes------+-<---------- 34 | ----- “= Ille-6 49 Sandy 57 1 
Tu Treasure fine sandy loam, 4 to 8 
percent slopes-------------+----- 34 | we eee -- | TIlIe-6 49 | Sandy 57 1 
Tv Tullock fine sandy loam, 4 to 20 
percent slopes--------------+---- 34 0 | eee -- | VIe-3 51 | Sandy 57 3 
Wb Wanetta loam, 1 to 4 percent 
slopes~-~----+------------0------- 340 | wwe ee -- | IfIe-3 48 | Silty 57 3 
We Wanetta loam, 4 to 8 percent slopes- 34 |} ----- -- | IIIe-3 48 j Silty 57 3 
Wd Wanetta loam, deep, 0 to 2 percent 
Slopes- wenn nnn nnn nnn ee en nn e--- 35 | eee ee = IIIc-1 50 Silty 57 3 
Wm Wanetta loam, deep, 2 to 4 percent 
8 lope Sm +n rn enn nee nee nese en ene 35 | aw eeee -- | IIIe-l1 50 | Silty 57 3 
Wn Wanetta loam, deep, 4 to 8 percent 
Slope S~~-- ~~ -- nnn een nn nn eee nn ne 350 | wneee -- | IIIe-2 48 {Silty 57 3 
Wr Wibaux-Rock outcrop complex--------- 3500 | weene -- | -VIIs-3 53 |Very Shallow 60 8 
Wt Winnett complex--------------------~- 36 2 | eee ~-- | VIs-4 52 |Panspots 59 8 
Wx  Winnett-Fattig complex-------------- 36 
Winnett soil------~------------ i tate! -- | VIs-4 52 |Panspots 59 8 
Fattig soil-#----------+------- ee -- | VIs-4 52 Panspots 59 3 


Accessibility Statement 


The Natural Resources Conservation Service (NRCS) is committed to making its 
information accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
(800) 457-3642 or by e-mail at ServiceDesk-FT C@ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The USDA Target Center can convert USDA information and documents into 
alternative formats, including Braille, large print, video description, diskette, and 
audiotape. For more information, visit the TARGET Center’s Web site (http:/Avww. 
targetcenter.dm.usda.gov/) or call (202) 720-2600 (Voice/TTY). 


Nondiscrimination Policy 

The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 

If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 

If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http:/Avww.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 
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SOIL ASSOCIATIONS 
SOILS OF IRRIGATED BOTTOM LANDS AND TERRACES 


Havre-Lohmiller-Glendive association: Deep, light-colored 
loams, clay loams, and sandy loams on bottom lands and fans 
along the Bighorn and Yellowstone Rivers 


Nunn-Fort Collins-Cherry association: Deep, well-drained 


ae loams, clay loams, and clays on Hysham Bench and adjacent 


fans 
SOILS OF HIGH TERRACES 


Gilt Edge-Arvada association: Deep, well-drained soils with 

a claypan on nearly level high terraces of the Yellowstone 

River 

Wanetta-Hesper association: Deep and moderately deep, loamy 
soils on nearly level to sloping high gravel terraces of the 
Yellowstone River 
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SOILS OF ROLLING TO ROUGH, BROKEN UPLANDS ON SOFT SHALE 


Flasher-Bainville association: Moderately deep, dark- 

colored, sandy soils and moderately deep to shallow, light- 
== colored, loamy soils on strongly rolling to hilly uplands 

in the southern part of the county 


Bainville-Midway association: Moderately deep to shallow, 
light-colored loams and clay loams on rolling to rough, 
broken uplands 


Bainville-Cushman-Tullock association: Shallow to moderately 


Wf, deep loams and sandy loams on undulating to strongly rolling 


uplands north of the Yellowstone River 
YY, Terry-Treasure-Tullock association: Deep and moderately 
WW deep, sandy soils on undulating or rolling uplands 


SOILS OF ROLLING TO HILLY UPLANDS ON CLAY SHALE 


46°00’- 


Marias-Pierre-Hoven association: Deep and moderately deep, 
saline-alkali and saline clays on fans, terraces, and uplands 
north of the Yellowstone River 


COUNTY R37 E. 


Pierre-Lismas association: Moderately deep and shallow, 
granular clays on shale uplands south of the Yellowstone River 
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U. S. DEPARTMENT OF AGRICULTURE 


SOIL CONSERVATION SERVICE TREASURE COUNTY, MONTANA MONTANA AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL SIGNS 


SOIL LEGEND 


NAME 


Arvada loam, 0 to 3 percent slopes 
Arvada complex 
Arvada—Laurel complex 


Badlands 

Bainville loom, 8 to 15 percent slopes 

Boinville loam, 15 to 35 percent slopes 
Botnville—Tullock complex 

Bainville-Midway complex, 8 to 15 percent slopes 
Bainvilie=tidwoy complex, 15 te 35 percent slopes 
Bainville—Shale outcrop complex 

Banks soils 

Beaverton grovelly ioam 

Bew clay foam 

Bowdoin clay 

Briagsdale loom, 2 to 4 percent slopes 

Briggsdole loom, 4 to 8 percent slopes 


Cherry clay, 0 to 1 percent slopes 

Cherry clay, } to 3 percent slopes 

Cherry clay, 3 to 8 percent slopes 

Cherry clay, moderately deep, O te | percent slopes 
Cherry clay, moderately deep, | to 3 percent slopes 
Cherry clay, moderately deep, Sto 8 percent slopes 
Cherry clay loam, O ro 1 percent slopes 

Cherry clay !oam, } to 3percert slopes 

Cherry clay loam, shallow, 0 tc 1 percent slopes 
Cherry—Laurel clay looms 

Cushman loam, 2 to 4 percent slopes 

Cushman loam, 4 to 8 percent slopes 

Cushman loom, 8 to 15 percent sloces 
Cushmon—Boinville looms, 4 to 8 percent slopes 
Cushman—Bainville looms, 8 to 15 percent sicpes 


Cushmon—Terry fine sandy loams, 2 to B percent slopes 


Cushmen—Tullock complex, @ to 15 percent slopes 
Cushmon—Travessilla joams, 2 to 8 percent slopes 
Cushmon—-Winnett complex 


Dwyer fine sand 


Edger Icom, 1 to B percent slopes 
Edgar loam, 8 to 15 percent slopes 


Fattig loam 

Fattio—Travessilla complex 

Flasher fine sandy loam, 4 to 3) percent slopes 
Flasher fine sandy loom, 20 to 35 cercent sloves 
Flasher loamy fine sand 

Fort Collins loom, O to 1 percenr slopes 

Fort Collins loam, } to 4 percent slopes 

Fort Collins loam, 4 tc 8 vercent slopes 


Fort Collins Joam, sandy substratum, 0 to | percent slopes 
Fort Collins loam, sandy substratum, 1} to 3 percent slopes 


Gilt Edge clay loom 

Gilt Edge—Arvada complex 
Glendive clay 

Glendive cloy loam 

Glendive fine sandy loam 
Glendive fine sandy foam, fans 
Glendive fine sandy loam, shollow 
Glendive loom 

Glendive loamy fne sand 

Glendive and Banks soils 


Hovre cloy 

Havre clay, saline 

Hovre clay loam 

Hovre clay loom, high 

Havre clay loam, saline 

Havre loam 

Havre loam, high 

Havre loom, moderately deer 

Havre loom, saline 

Havre ond Glendive soils 

Havre and Lohmiller soils 

Havre and Lohmiller soils, 8 to 15 percent slopes 
Havre and Lonhmiller saiis, 15 tc 35 percent slopes 
Havre and Lehmiller soils, saline 


SYMBOL 


Hr 


NAME 


Havre—Hy sham loam 

Hesper icom, | to 4 percent slopes 
Hesper toam, 4 to & percent slopes 
Hilly gravelly land 

Hoven clay 

Hoven o-+ McKenzie soils 

Hy sham—Havre foams 


Lourel clay loam 

Laurel loam 

Lismas clay 

Lismas—Pierre clays, scline—alkali 
Lismas—Midway complex 

Lismas—Shale outcrap complex, 

Lohmiller clay 

Lohmiller clay, high 

Lohmiller clay, wet 

Lehmitler clay loam 

Lohmiller clay loam, | to 3 percent slopes 
Lohmiller clay loam, fons, 0 to 1 percent slopes 
Lohmiller clay loam, high 
Lonmiller—-Hysham clays 
Lohmiller—Hyshom clay loams 


Marios clay, soline—olkoti, 0 to | percent slopes 
Marias clay, soline-alkoli, | to 10 percent slopes 


Maorias clay, fans, saline~alkali 

Marios—Hoven cloys, saline 

Marios—Pierre clays, saline—alkali 

Marias and Promise clays 

McRoe loam 

McRaoe—Bainville jooms, & to 20 percent slopes 
McRae—Bainville looms, 20 to 35 percent slopes 
McRee and Havre Iooms, 019 } percent slopes 
McRae and Havre !cams, | to 4 percent slopes 
McRae and Havre looms, 4 to 8 percent slopes 
Midway clay loom, 8 ta 15 percent slopes 
Midway clay loam, 15 10 35 percent slopes 
Midway—Bainville complex 

Midway=Nihill grovelly foams 

Midway—Shale outcrop complex 


Nihill grovelly loom 

Nunn clay, 0 to 1 percent slopes 

Nunn clay, 1 to 3 percent slopes 

Nuon clay, 3 to 8 percent slopes 

Nunn cloy loam, 0 to 1 percent slopes 

Nunn clay loam, | to 3 percent slopes 

Nunn clay loam, 310 8 percent slopes 
Nunn—Beckton complex, 0 to 1 percent slopes 


Pierre clay 
Pierre—Lismas clays 
Pierre—Lismas cloys, soline~alkali 


Renohill clay loam 
Riverwash 


Sage clay 
Soge silty clay 
Shale outcrop 
Shonkin loam 


Terry—Tullock fine sandy looms 
Terry—Treasure fine sondy loams 
Terry—Winnett complex 

Travessillc—-Tullock fine sandy looms 
TravessillamRock outcrop complex 

Treasure fine sondy loam, 2 to 4 percent slopes 
Treasure fine sondy loom, 4 to 8 percent slopes 
Tullock fine sandy loam, 4 to 20 percent slopes 


Wanetts loam, 1 to 4 percent slopes 
Wonetta loam, 4 to 8 percent slopes 
Wonetta loam, deep, 0 te 2 percent slopes 
Wonetta loam, deep, ¢ tc 4 percent slopes 
Wonetta loam, deen, 4 10 8 percent slopes 
Wiboux—Rock outcrop complex 

Winnett complex 

Winnett—Fattig complex 


WORKS AND STRUCTURES 
Highways and roads 
Baal ccmscomanvecurents 
Good motor 
Poor motor 
Trail 
Highway markers 
National Interstate 
U.S. 
State 
Railroads 
Single track 
Multiple track 
Abandoned 
Bridges and crossings 
Road 
Trail, foot 
Railroad 
Ferries 
Ford 
Grade 
R. R. over 
R. R. under 
Tunnel 
Buildings 
School 
Church 
Airway beacon 
Mines and Quarries 
Mine dump 
Pits, gravel or other 
Power lines 
Pipe lines 
Cemeteries 
Dams 
Wali and tank 
Windmill and tank 
Oil wells 


Windmills 


BOUNDARIES 


Nationa! or state 
County 

Township, U. S. 
Section line, corner 
Reservation 


Land grant 


DRAINAGE 
Streams 
Perennial 


Intermittent, unclass. 


Canals and ditches 

Lakes and ponds 
Perennial 
Intermittent 

Wells 

Springs 

Marsh 


Wet spot 


RELIEF 
Escarpments 
Bedrock 
Other 
Prominent peaks 


Depressions 


Crossable with tilage 
implements 


Not crossable with tillage 
impiements 


Contains water most af 
the time 


VV EYEE 


qortet MMMM rent) 


ie 


SOIL SURVEY DATA 


Soil boundary 
and symbol 
Gravel 
Stones 
Rock outcrops 
Chert fragments 
Clay spot 
Sand spot 
Gumbo or scabby spot 


Made land 
Severely eroded spot 


Blowout, wind erosion 


Gullies 


Soil map constructed 1964 by Cartographic Division, 
Soil Conservotion Service, USDA, from 1950 aerial 
photographs. Controlled mosaic based on Montana 
plane coordinate system, south zone, Lombert 
conformal conic projection. 1927 North American 
datum, 
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